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Abstract 
A study of the vegetation of Jacobsburg Environmental Center has documented the 
presence of 507 species of vascular plants of which 375 are native Pennsylvania plants 
and 132 (25.7%) are introduced species.  Five types of native forest communities were 
mapped including Hemlock – (white pine) – red oak mixed hardwood forest, Red oak – 
mixed hardwood forest, Pitch pine – mixed hardwood forest, Bottomland palustrine 
hardwood forest, and Sycamore – (river birch) – box-elder floodplain forest.  
Successional forest types were also found to be common reflecting earlier agricultural 
and industrial uses of much of the area that is now the Environmental Education Center.  
Data collected in Henry’s Woods, which has been described as a remnant of old growth 
forest, documented the composition and size of trees present and raised issues of the 
future of the tract.  Major recommendations include 1) continuation of efforts to control 
invasive species and 2) increased deer hunting to reduce the selective browsing that is 
reducing species diversity and retarding forest regeneration in Henry’s Woods and 
elsewhere in the Center.
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Introduction 
Location - Jacobsburg Environmental Education Center is located in Northampton 
County, Pennsylvania, in the Great Valley section of the Ridge and Valley Physiographic 
Province (Sevon 2000).   The 1,168-acre tract, which is located on the Wind Gap USGS 
quad, is bisected by the Bushkill Creek and several of its tributaries.  Sobers Run, the 
largest of the tributaries, flows south from its headwaters at the base of Blue Mountain; 
its confluence with the Bushkill Creek is located within the park.  The center is 12 miles 
northwest of Easton and 3 miles south of Blue Mountain/Kittatinny Ridge.  
There is a discrepancy between the park boundary provided to us in the form of a GIS 
shape file by Jeff Johns of the Natural Resource Section of the Bureau of State Parks, and 
the boundary shown on the Recreational Guide for Jacobsburg State Park.  The most 
signigicant differences lie in the triangle of land enclosed by Jacobsburg Road, Belfast 
Road, and Gold Mine Road.   
Geology and soils – Jacobsburg EEC lies south of the Wisconsinan glacial boundary, but 
was glaciated during the earlier pre-Illinoian glacial advance more than 770,000 years 
ago (Crowl and Sevon 1999).  Only thin patches of pre-Illinoian till remain today, 
covering less than 10% of the soil surface; most of it has long since eroded away. 
Bedrock underlying the Jacobsburg EEC site is entirely the lower member of the 
Martinsburg Formation (Berg and Dodge 1981; Miller et al. 1973).  The lower member of 
the Martinsburg Formation includes dark blue-gray clay slate or shale inter-bedded with 
siltstone and sandstone; in addition limestone 
outcropings are found in some areas. Quartz 
filled veins are frequent and are believed to 
represent crystallization that occurred after 
dissolution of limestone (Miller eet al. 1973). 
The quartz masses remain at the surface after 
the softer rock matrix weathers away. 
Upon weathering, Martinsburg shale produces 
a buff to brown-colored soil with numerous 
small to large platy rock fragments.  The 
topography is typically of low relief, but 
natural slopes along streams can be steep and 
unstable (Geyer and Wilshusen 1982).   
Slate, typical of the Pen Argyl (upper) 
member of the Martinsburg Formation, is 
present in the eastern part of the park near 
Belfast, where an abandoned slate quarry and 
Abandoned slate quarry 
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associated spoil piles are located.  This represents a southern outlier of the “Slate Belt” 
that extends across northern Lehigh and Northampton Counties paralleling Blue 
Mountain (Shultz 1999; Berkheiser 1985; Miller et al. 1973). 
The soils within the center are primarily of the Bedington and Holly series.  Bedington 
soils are deep, well drained and suitable for agriculture; Holly soils, however, occur on 
floodplains and are poorly drained to very poorly drained and thus have remained in 
woodland or were occasionally used as pasture (Staley 1974).   
History and former land use – The environmental education center was established in 
1985 on land purchased by the state between 1959 and 1969.  The center includes most of 
the Jacobsburg National Historic District, which is on the National Register of Historic 
Places.  It preserves the site of the Henry family small arms manufacturing business, 
which operated from 1792 to the late 1800s.  The former village of Jacobsburg, of which 
only foundations remain, is located within the EEC.  The Boulton Historical Site where 
later generations of Henrys carried on arms manufacturing is also partly within the EEC.  
The Jacobsburg Historical Society operates sites and conducts programs in conjunction 
with the EEC. 
 
In addition, evidence of 
slate quarrying is present as 
noted above. 
 
The landscape of the center 
includes a variety of natural 
habitats from successional 
areas on lands that were 
formerly industrial sites or 
farmland, to mature forests, 
wetlands, and the Bushkill 
Creek.   
 
 
 
 
  
 
 
Relationship to Regional Open Space – Jacobsburg Environmental Education Center 
was cited as a locally significant area in the Lehigh and Northampton Counties Natural 
Areas Inventory (Cameron et al. 1999). The forested corridor along Sobers Run, which 
extends from the park boundary to Blue Mountain, is currently the target of a 
preservation effort by the Upper Bushkill Creek Greenways Protection Program.  
Rismiller Woods, identified as a site of statewide significance in the Natural Areas 
Inventory (Cameron et al. 1999), lies at the northern end of the corridor.  
 
Bushkill Creek is designated a high quality cold water fishery (HQ CWF) stream by the 
Department of Environmental Protection (DEP 1997). 
Barn at the Boulton 
Historical Site 
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Species of Special Concern and Other Notable Features 
Survey Methods 
Historical records 
The Pennsylvania Natural Heritage Program (PNHP) database was searched in 2003 for 
records of species of special concern previously known from the park. 
 
Field surveys 
Field surveys were carried out by botanists (Rhoads and Block with the assistance of Bill 
Sweeney of the Jacobsburg staff) to search for plants listed by PNHP as endangered, 
threatened, rare, or vulnerable.  Element occurrence reports were submitted to the 
Pennsylvania Natural Heritage Program for all finds. 
 
Henry’s Woods has been cited as a remnant of old growth hemlock forest (Kershner and 
Leverett 2004).  In order to assess the condition of this forest, quantitative data were 
collected on the species composition of canopy, shrub, and herbaceous layers in the 
Henry’s Woods area.  Four 100-meter long transects were established, two on each side 
of Bushkill Creek.  Trees greater than 12 cm dbh were measured at ten points along each 
transect using the point quarter method.  Shrubs (including trees less than 12 cm dbh but 
more than 1 meter tall) were recorded in three 100 square meter plots located randomly 
along the transect.  The herbaceous layer was sampled in ten 1 square meter plots; only 
the woody species were included in the analysis.  
 
In addition, dbh (diameter at breast height) of 39 large trees located throughout Henry’s 
Woods were measured independently of the transects. 
 
 
Findings 
PNHP occurrences 
A search of the PNHP database revealed no previously recorded occurrences of listed 
species or communities within the Jacobsburg Environmental Education Center. 
However, Rismiller Woods, less than 2 miles north along Sobers Run contains a large 
population of swamp dog-hobble (Leucothoe racemosa – TU/PT) and numerous vernal 
ponds.   
 
We documented several subpopulations of ginseng (Panax quinquefolius - PV) within the 
Jacobsburg EEC site (see accompanying fact sheet for more information about ginseng 
biology and ecology).    
 
Henry’s Woods   
Henry’s Woods covers approximately 40 acres along both sides of the Bushkill Creek at 
the bend in the creek south of Belfast Road.  On the west side the forest occupies steep 
slopes adjacent to the creek, on the east it occupies floodplain terraces that are gently 
sloped or flat.  Data from the transects (Table 1) show the dominant canopy tree in three 
of the four transects to be Canadian hemlock (Tsuga canadensis); white oak (Quercus 
alba) was the dominant species in one transect.  Red oak (Quercus rubra), white oak, or 
chestnut oak (Quercus montana) were subdominant in three transects.  
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Table 1. Henry’s Woods Transects 
Summary of Relative Importance Values (RIV) 
    
 
Data from the shrub and herb layers indicate that Canadian hemlock was present as 
young trees in the understory (shrub layer) in three of the four transects, and in the 
herbaceous layer in only one transect.  Oaks were completely absent from the shrub layer 
and present in the herbaceous layer in only two transects.   
 
Red maple (Acer rubrum), on the other hand, was present in the canopy and shrub layers 
in two transects, and in the herbaceous layer in all four transects.  Black birch (Betula 
lenta) was present in the canopy and herbaceous layers in the two transects west of 
Bushkill Creek and also in the shrub layer of one.  White ash (Fraxinus americana) was 
present in the herbaceous layers in all four transects and the shrub layer of one. 
 Transect 1 Transect 2 Transect 3 Transect 4 
canopy species tree shrub herb tree shrub herb tree shrub herb tree shrub herb 
Acer platanoides   0.023         0.023 
Acer rubrum   0.023   0.02 0.026 0.168 0.05 0.222 0.086 0.023 
Ailanthus altissima      0.028       
Betula lenta 0.061  0.204 0.035 0.032 0.148       
Celtis occidentalis  0.032          0.028 
Fagus grandifolia 0.035 0.046           
Fraxinus americana   0.054  0.032 0.113   0.254   0.197 
Liriodendron tulipifera   0.047  0.032 0.068 0.078      
Pinus strobus 0.042   0.038      0.064   
Prunus avium       0.053 0.168 0.05   0.023 
Prunus serotina   0.023   0.04      0.051 
Quercus alba    0.274   0.368   0.487   
Quercus montana 0.159   0.084         
Quercus rubra 0.166            
Quercus sdl.   0.047   0.02       
Tsuga canadensis 0.508 0.158  0.571 0.412 0.08 0.472 0.228  0.225   
             
understory species             
Amelanchier arborea     0.04   0.066     
Cornus alternifolia            0.028 
Sassafras albidum      0.02  0.066 0.177    
             
shrubs and vines             
Berberis thunbergii  0.105         0.147  
Celastrus orbiculatus           0.072 0.023 
Hamamelis virginiana   0.045          
Lindera benzoin  0.379 0.047  0.094 0.14  0.126 0.416  0.695 0.296 
Parthenocissus quinquefolia      0.02      0.282 
Rosa multiflora  0.032           
Rubus occidentalis  0.032   0.069        
Rubus phoenicolasius  0.046 0.093  0.066 0.136   0.05    
Smilax rotundifolia  0.065   0.032        
Toxicodendron radicans  0.032 0.318   0.076       
Viburnum acerifolium  0.035 0.03  0.066 0.02       
Viburnum prunifolium  0.035   0.035   0.048     
Viburnum recognitum        0.054     
Vitis sp.      0.068  0.078    0.023 
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Spicebush (Lindera benzoin) was by far the most abundant shrub species; it occurred in 
the shrub and herbaceous layers throughout.  Maple-leaf viburnum (Viburnum 
acerifolium) was present in both transects on the west side of the creek. 
 
Data from transects document the 
lack of oak regeneration in Henry’s 
Woods despite the seed sources in 
the canopy and numerous acorns 
on the forest floor.  Over browsing 
by deer is the most likely cause; 
oak seedlings and saplings (and 
acorns) are highly preferred foods 
of deer (Latham et al. 2005).  The 
few small oaks we encountered in 
the herbaceous layer had been 
browsed repeatedly and were 
unlikely ever to grow beyond the 
reach of deer.  Other highly 
preferred browse species showing 
evidence of browse damage 
included white ash, which was present in the herbaceous layer in all four transects but in 
the shrub layer in one case only, and alternate-leaf dogwood (Cornus alternifolia), which 
occurred as a single, well chewed plant less than a foot tall in one transect.  
 
Of the shrubs, spicebush, which is not highly preferred by deer, was common throughout.  
Maple-leaf viburnum was present at low density in only two transects; plants in the 
herbaceous payer had been browsed repeatedly.  Two non-native species, Japanese 
barberry (Berberis thunbergii and wineberry (Rubus phoenicolasius) were present in two 
and three transects respectively. 
 
The transect data indicate that hemlock is reproducing; however, what is not shown is the 
mortality of clusters of mature trees that is very evident on the western side of the creek.  
Although we could not determine the cause of the mortality with certainty, every sample 
of hemlock foliage that we inspected was infested by elongate hemlock scale (Fiorinia 
externa).  To our surprise, we did not see evidence of hemlock wooly adelgid (Adelges 
tsugae). 
 
Measurements of the 39 largest trees in Henry’s Woods indicated that the largest trees 
were red oak, tuliptree, and white pine.  White oak and chestnut oak were also prominent 
(Table 2).  Canadian hemlocks, while not the largest trees, were very abundant, see also 
transect data above.  It is interesting that larger hemlock were not present, Tsuga 
canadensis has the potential to live for 400 years or more and reach diameters of 3-4 feet 
(Rhoads and Block 2005). 
 
 
Steep forested slope on the west side of Bushkill Creek  
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Table 2. Measurements of the largest trees in Henry’s Woods. 
 
The presence of big trees alone does not define old growth. Other indications of minimal 
human disturbance are also important (Davis 1996), including the following: 
 
• dominance by late successional species,  
• the presence of standing dead trees (snags) 
• pit and mound microtopography   
• fallen logs in all stages of decomposition 
• abundance of lichens and fungi 
• multiple growth layers including canopy, understory, shrub, herbaceous 
• well-developed and diverse herbaceous layer  
 
Pit and mound topography is not obvious in 
Henry’s Woods, coarse woody debris is present, 
but is mostly of recent origin.  Understory, shrub, 
and herbaceous layers of the forest have been 
affected by deer browsing with the most notable 
impact being the paucity of understory trees (these 
would be present in the shrub layer data). 
 
Hemlock mortality and over browsing by deer and 
will affect the future of Henry’s Woods.  Young 
hemlocks are present on the steep lower slopes 
along the creek, but oaks are not regenerating. 
Rather, successional species such as red maple 
and black birch, neither of which is highly 
preferred by deer, are entering gaps in the canopy.  
Except for spicebush, shrub and herbaceous layers 
are very sparse. 
 
Even more troublesome is the occasional Norway 
maple (Acer platanoides) and tree-of-heaven 
(Ailanthus altissima) that were present in the 
forest.  The small size of the mature forest and the 
species number dbh range 
(cm) 
dbh range 
(inches) 
shade tolerance 
(Fowells 1965) 
white oak 12 79.5-99.0 31.8—39.6  intermediate 
red oak 4 87.0-102.0 34.8—40.8 intermediate 
chestnut oak 7 70.0-96.0 28—38.4 intermediate 
tuliptree 3 88.0-115.0 25.2—46 intolerant 
white pine 4 81.5-117-0 32.6—46.8 intermediate 
Canada hemlock 9 63.0-81.0 25.2—32.5 very tolerant 
Hemlock – (white pine) – red oak – 
mixed hardwood forest on the 
floodplain terrace on the east side of 
Bushkill Creek in Henry’s Woods 
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consequent proximity to successional vegetation along the edges exacerbates the problem 
of invasion by non-native species.   
 
Conclusion - Henry’s Woods contains a collection of large trees that give the visitor a 
sense of what Pennsylvania’s forests must have looked like before extensive clearing 
took place.  It represents an example of mature hemlock - (white pine) – red oak mixed 
hardwood forest that exhibits some, but not all, of the characteristics of old growth.  In 
the future this stand is likely to shift to a greater dominance by successional species such 
as red maple and black birch and non-native invasive trees such as Norway maple unless 
deer density is reduced and invasive species are controlled. 
 
 
Vernal pools 
Several vernal ponds are located in the Jacobsburg Environmental Education Center and 
are used extensively in educational programs. Vernal pools are critical breeding areas for 
amphibians.  These vernal pools do not appear to support a herbaceous plant community, 
perhaps because they remain wet too late into the season. Their locations are shown on 
Figure 1.  Note that one of the vernal pools is on land that appears to be outside the park 
according to the boundary layer provided by the Resource Management Section, but is 
within the park area as shown on the Recreational Guide for Jacobsburg Environmental 
Education Center.   
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Fact Sheet 
Ginseng 
Panax quinquefolius L.      State status: S4, PV 
Aralia Family (Araliaceae)                 Global status: G3 
 
 
Description – Ginseng is a perennial, herbaceous 
plant that dies back to the root crown in the winter.  
Full-grown ginseng plants can be 2 feet tall, with a 
single whorl of up to 4 palmately compound 
leaves.  Each leaf has 5 leaflets.  In mid to late June 
a single cluster of small greenish flowers arises 
from the angle formed by the leaf stalks; the 
flowers are followed in September by a cluster of 
red berries.  Immature plants have only 1 or 2 
compound leaves and are proportionally smaller. 
 
Habitat – Ginseng is a plant of moist to dry, rich 
deciduous forests; at Jacobsburg Environmental 
Education Center it grows in several locations in 
areas of mature upland forest.   
 
Range – The range of ginseng extends from 
Quebec to North Dakota south to Georgia, 
Louisiana, and Oklahoma.  It occurs throughout 
Pennsylvania, but has declined greatly in 
abundance due to over-harvesting (see box below). 
 
Traditional Uses – Ginseng roots have long been sought for their purported medicinal 
value and use as an aphrodisiac.  In the 1700s and 1800s huge amounts of ginseng (or 
“sang”) were collected from Pennsylvania and shipped to China (see box below).  
 
Management Issues – Today the export of ginseng is regulated by the Convention on 
International Trade in Endangered Species (C.I.T.E.S.) and the U.S. Fish and Wildlife 
Service in a program administered in Pennsylvania by DCNR.  Collection of ginseng for 
private use is permitted on some public and private lands; however, a permit from DCNR 
is required. 
 
 
 
Johan David Schoepf provides the following account from the Laurel 
Highlands of Pennsylvania in 1783 that illustrates the former abundance of 
ginseng in Pennsylvania: “A man met us who was taking to Philadelphia 500 
pounds of ginseng-roots (Panax quinquefolium L.) on two horses.  ...in these 
mountains the plant is still common, but in the lower parts it has pretty well 
disappeared.  It grows in not too rich woods-earth from Canada down to North 
and South Carolina.  Much is brought in to Fort Pitt.  Industrious people who 
went out for the purpose have gathered as much as 60 pounds in one day.  
Three pounds of fresh make one pound of the well dried.  ...The physicians in 
America make no use of this root; and it is an article of trade only with 
China.”  Travels in the Confederation 1783-1784.  
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Vegetation 
 
Survey Methods 
Field surveys  
Field surveys of Jacobsburg Environmental Education Center were carried out by Ann F. 
Rhoads and Timothy A. Block on 11 occasions between June 2003 and October 2005 for 
the purpose of inventorying plants and plant communities.  Two additional days were 
spent in potions of the Bushkill Creek Greenway outside the EEC.   Herbarium 
specimens collected to document the many findings have been deposited in the Morris 
Arboretum Herbarium (MOAR).  Rhoads and Block (2000) was the standard for 
scientific and common names.  A global positioning system (Garmin Etrex Legend, 
GARMIN International, Inc. Olathe, KS) was used to record observation and collection 
points for plants and plant community types. 
 
Plant community mapping 
Mapping of plant communities was carried out in a geographic information system 
(ArcView GIS 3.2, ESRI, Redlands, CA) using 1999 digital ortho quarter quads 
(PASDA) as a base map. Ground-truthing supplemented aerial photo interpretation.  
Plant communities were named according to Fike (1999) as much as possible; however, 
additional community types were described when no existing category was a good match 
for the conditions observed.   All plant communities were described from field notes 
recorded on site.  The final products were a GIS shape file in ArcView, and associated 
plant community descriptions.  As noted above, we mapped the vegetation beyond the 
park boundary provided by the central office, due to discrepancies between that and the 
map in the Recreational Guide for Jacobsburg Environmental Center.  
 
Findings 
Plant Diversity  
We have identified five hundred and seven (507) different kinds of vascular plants in the 
Jacobsburg Environmental Education Center.  Three hundred and seventy-five (375) are 
native species and one hundred and thirty-two (132 or 25.7%) are non-native plants that 
have been introduced from other parts of the world either deliberately or accidentally 
(Tables 3 and 4).  This percentage of non-native plants is lower than that found at 
Evansburg State Park (45%), similar to Lehigh Gorge State Park (23%), and Lackawanna 
State Park (25%), but significantly less than Nescopeck State Park (16%).  
 
Table 3. Plant Diversity at Jacobsburg EEC 
 
 native introduced total 
aquatic plants 9 0 9 
ferns and fern allies 23 0 23 
grasses, sedges, and rushes 64 12 76 
wildflowers and other 
herbaceous species 
183 80 263 
woody plants 96 40 136 
totals 375 132 507 
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Table 4. Jacobsburg Environmental Education Center Plant List 
 
common name scientific name native status family 
Aquatic plants     
water plantain Alisma subcordatum N  Alismataceae 
water-starwort Callitriche heterophylla N  Callitrichaceae 
waterweed Elodea nuttallii N  Hydrocharitaceae 
duckweed Lemna minor N  Lemnaceae 
marsh purslane Ludwigia palustris N  Onagraceae 
watercress Nasturtium officinale I  Brassicaceae 
spatterdock Nuphar lutea N  Nymphaeaceae 
duck potato, wapato Sagittaria latifolia N  Alismataceae 
bur-reed Sparganium americanum N  Spaganiaceae 
     
Ferns and fern allies     
northern maidenhair Adiantum pedatum N  Adiantaceae 
ebony spleenwort Asplenium platyneuron N  Aspleniaceae 
maidenhair spleenwort Asplenium trichomanes N  Aspleniaceae 
lady fern Athyrium filix-femina var. 
angustum 
N  Dryopteridaceae 
cut-leaved grape fern Bitrichium dissectum N  Ophioglossaceae 
rattlesnake fern Botrychium virginianum N  Ophioglossaceae 
fragile fern Cystopteris fragilis N  Dryopteridaceae 
hay-scented fern Dennstaedtia punctilobula N  Dennstaedtiaceae 
spinulose wood fern Dryopteris carthusiana N  Dryopteridaceae 
crested shield fern Dryopteris cristata N  Dryopteridaceae 
marginal wood fern Dryopteris marginalis N  Dryopteridaceae 
field horsetail Equisetum arvense N  Equisetaceae 
shining firmoss Huperzia lucidula N  Lycopodiaceae 
sensitive fern Onoclea sensibilis N  Dryopteridaceae 
cinnamon fern Osmunda cinnamomea N  Osmundaceae 
interrupted fern Osmunda claytoniana N  Osmundaceae 
royal fern Osmunda regalis N  Osmundaceae 
long beech fern Phegopteris connectilis N  Thelypteridaceae 
Appalachian polypody Polypodium appalachianum N  Polypodiaceae 
rockcap fern Polypodium virginianum N  Polypodiaceae 
Christmas fern Polystichum acrostichoides N  Dryopteridaceae 
northern bracken fern Pteridium aquilinum  N  Dennstaedtiaceae 
New York fern Thelypteris noveboracensis N  Thelypteridaceae 
     
Grasses, sedges, and rushes     
Autumn bent Agrostis perennans N  Poaceae 
hairgrass Agrostis scabra N  Poaceae 
turkeyfoot Andropogon gerardii N  Poaceae 
short-husk grass Brachyelytrum erectum N  Poaceae 
smooth brome Bromus inermis I  Poaceae 
Canada brome Bromus pubescens N  Poaceae 
sedge Carex amphibola N  Cyperaceae 
sedge Carex appalachica N  Cyperaceae 
sedge Carex blanda N  Cyperaceae 
sedge Carex bromoides N  Cyperaceae 
sedge Carex bushii N  Cyperaceae 
sedge Carex cephalophora N  Cyperaceae 
sedge Carex communis N  Cyperaceae 
short hair sedge Carex crinita var. crinita N  Cyperaceae 
sedge Carex digitalis N  Cyperaceae 
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sedge Carex echinata N  Cyperaceae 
sedge Carex emoryi N  Cyperaceae 
sedge Carex glaucodea N  Cyperaceae 
sedge Carex gracilescens N  Cyperaceae 
sedge Carex gracillima N  Cyperaceae 
sedge Carex granularis var. haleana N  Cyperaceae 
sedge Carex laxiflora N  Cyperaceae 
midland sedge Carex mesochorea N  Cyperaceae 
sedge Carex pallescens N  Cyperaceae 
sedge Carex pensylvanica N  Cyperaceae 
sedge Carex prasina N  Cyperaceae 
sedge Carex radiata N  Cyperaceae 
sedge Carex rosea N  Cyperaceae 
sedge Carex sparganioides N  Cyperaceae 
sedge Carex stipata var. stipata N  Cyperaceae 
tussock sedge Carex stricta N  Cyperaceae 
sedge Carex styloflexa N  Cyperaceae 
sedge Carex vulpinoidea  N  Cyperaceae 
wood reedgrass Cinna arundinacea N  Poaceae 
false nutsedge Cyperus strigosus N  Cyperaceae 
orchardgrass Dactylis glomerata I  Poaceae 
crabgrass Digitaria ciliaris I  Poaceae 
barnyard grass Echinochloa crusgalli I  Poaceae 
spike-rush Eleocharis obtusa var. obtusa N  Cyperaceae 
spike-rush Eleocharis tenuis var. tenuis N  Cyperaceae 
riverbank rye Elymus riparius N  Poaceae 
creeping lovegrass Eragrostis hypnoides N  Poaceae 
fescue Festuca elatior I  Poaceae 
nodding fescue Festuca obtusa N  Poaceae 
slender mannagrass Glyceria melicaria N  Poaceae 
fowl mannagrass Glyceria striata N  Poaceae 
narrow-panicled rush Juncus brevicaudatus N  Juncaceae 
rush Juncus dudleyi N  Juncaceae 
soft rush Juncus effusus N  Juncaceae 
path rush Juncus tenuis N  Juncaceae 
rice cutgrass Leersia oryzoides N  Poaceae 
white grass Leersia virginica N  Poaceae 
stiltgrass Microstegium vimineum I  Poaceae 
wirestem muhly Muhlenbergia frondosa N  Poaceae 
creeping muhly Muhlenbergia sobolifera N  Poaceae 
dropseed, nnimble-will Muhlenbergii schreberi N  Poaceae 
witchgrass Panicum capillare N  Poaceae 
deer-tongue grass Panicum clandestinum N  Poaceae 
smooth panic grass Panicum dichotomiflorum N  Poaceae 
witchgrass Panicum gattingeri N  Poaceae 
panic grass Panicum latifolium N  Poaceae 
switch grass Panicum virgatum N  Poaceae 
reed canary-grass Phalaris arundinacea N  Poaceae 
timothy grass Phleum pratense I  Poaceae 
common reed Phragmites australis N  Poaceae 
woodland bluegrass Poa alsodes N  Poaceae 
Canada bluegrass Poa compressa I  Poaceae 
wood bluegrass Poa nemoralis I  Poaceae 
old-pasture bluegrass Poa saltuensis N  Poaceae 
rough bluegrass Poa trivialis I  Poaceae 
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wool-grass Scirpus cyperinus N  Cyperaceae 
bulrush Scirpus polyphyllus N  Cyperaceae 
giant foxtail Setaria faberi I  Poaceae 
foxtail millet Setaria italica I  Poaceae 
perennial foxtail Setaria geniculata N  Poaceae 
Slender wedgegrass Sphenopholis obtusata var. 
major 
N  Poaceae 
purpletop Tridens flavus N  Poaceae 
     
Wildflowers and other 
herbaceous plants 
    
velvet-leaf Abutilon theophrstii I  Malvaceae 
three-seeded mercury Acalypha rhomboidea N  Euphorbiaceae 
common yarrow Achillea millefolium I  Asteraceae 
doll's-eyes Actaea pachypoda N  Ranunculaceae 
goutweed Aegopodium podagraria I  Apiaceae 
agrimony Agrimonia gryposepala N  Rosaceae 
small-fruited agrimony Agrimonia microcarpa N  Rosaceae 
southern agrimony Agrimonia parviflora N  Rosaceae 
woodland agrimony Agrimonia rostellata N  Rosaceae 
garlic-mustard Alliaria petiolata I  Brassicaceae 
wild onion Allium canadense N  Liliaceae 
field garlic Allium vineale I  Liliaceae 
common ragweed Ambrosia artemisiifolia N  Asteraceae 
giant ragweed Ambrosia trifida N  Asteraceae 
hog peanut Amphicarpaea bracteata N  Fabaceae 
scarlet pimpernel Anagallis arvensis I  Primulaceae 
Canada anemone Anemone canadensis N  Ranunculaceae 
wood anemone Anemone quinquefolia N  Ranunculaceae 
thimbleweed Anemone virginiana N  Ranunculaceae 
chervil Anthriscus sylvestris I  Apiaceae 
Indian-hemp Apocynum cannabinum  N  Apocynaceae 
columbine Aquilegia vulgaris I  Ranunculaceae 
towercress, tower mustard Arabis glabra N  Brassicaceae 
lyre-leaved rockcress Arabis lyrata N  Brassicaceae 
wild sarsaparilla Aralia nudicaulis N  Araliaceae 
spikenard Aralia racemosa N  Araliaceae 
common burdock Arctium minus I  Asteraceae 
thyme-leaved sandwort Arenaria serpyllifolia  I  Caryophyllaceae 
green-dragon Arisaema dracontium N  Araceae 
Jack-in-the-pulpit Arisaema triphyllum ssp. 
triphyllum 
N  Araceae 
common mugwort Artemisia vulgaris I  Asteraceae 
poke milkweed Asclepias exaltata N  Asclepiadaceae 
common milkweed Asclepias syriaca N  Asclepiadaceae 
garden asparagus Asparagus officinalis I  Liliaceae 
wild indigo Baptisia tinctoria N  Fabaceae 
early wintercress Barbarea verna I  Brassicaceae 
bur-marigold Bidens cernua N  Asteraceae 
beggar-ticks Bidens connata N  Asteraceae 
beggar-ticks Bidens frondosa N  Asteraceae 
false nettle Boehmeria cylindrica N  Urticaceae 
marsh-marigold Caltha palustris var. palustris N  Ranunculaceae 
bindweed,morning-glory Calystegia sylvatica var. N  Convolvulaceae 
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fraterniflora 
bittercress, springcress Cardamine bulbosa n  Brassicaceae 
hairy bittercress Cardamine hirsuta I  Brassicaceae 
nodding thistle Carduus nutans I  Asteraceae 
bushy knapweed Centaurea maculosa I  Asteraceae 
common mouse-ear chickweed Cerastium fontanum I  Caryophyllaceae 
spotted spurge Chamaesyche maculata N  Euphorbiaceae 
eyebane Chamaesyche nutans N  Euphorbiaceae 
greater celandine Chelidonium majus I  Papaveraceae 
turtlehead Chelone glabra N  Scrophulariaceae 
lamb's quarters Chenopodium album I  Chenopodiaceae 
woodland goosefoot Chenopodium standleyanum N  Chenopodiaceae 
blue chicory Chicorium intybus I  Asteraceae 
pipsissewa Chimaphila maculata N  Pyrolaceae 
ox-eye daisy Chrysanthemum 
leucanthemum 
I  Asteraceae 
golden saxifrage Chrysosplenium americanum N  Saxifragaceae 
black snakeroot Cimicifuga racemosa N  Ranunculaceae 
enchanter's-nightshade Circaea lutetiana N  Onagraceae 
Canada thistle Cirsium arvense I NW Asteraceae 
field thistle Cirsium discolor N  Asteraceae 
spring-beauty Claytonia virginica N  Portulacaceae 
virgin's-bower Clematis virginiana N  Ranunculaceae 
horse balm Collinsonia canadensis N  Lamiaceae 
bastard toadflax Comandra umbellata N  Santalaceae 
common dayflower Commelina communis I  Commelinaceae 
lily-of-the-valley Convallaria majalis I  Liliaceae 
autumn coralroot Corallorhiza odontorhiza N  Orchidaceae 
crown-vetch Coronilla varia I  Fabaceae 
honewort Cryptotaenia canadensis N  Apiaceae 
dodder Cuscuta gronovii var. gronovii N  Cuscutaceae 
kenilworth-ivy Cymbalaria muralis I  Scrophulariaceae 
jimsonweed Datura stramonium I  Solanaceae 
Queen Anne's-lace Daucus carota I  Apiaceae 
showy tick-trefoil Desmodium canadense N  Fabaceae 
sticky tick-clover Desmodium glutinosum N  Fabaceae 
naked-flowered tick-trefoil Desmodium nudiflorum N  Fabaceae 
tick-trefoil Desmodium paniculatum N  Fabaceae 
tick-trefoil Desmodium perplexum N  Fabaceae 
Deptford pink Dianthus armeria I  Caryophyllaceae 
wild yam Dioscorea villosa N  Dioscoreaceae 
teasel Dipsacus sylvestris I  Dipsacaceae 
purple coneflower Echinacea purpurea I  Asteraceae 
prickly cucumber Echinocystis lobata N  Cucurbitaceae 
viper's bugloss Echium vulgare I  Boraginaceae 
elsholtzia Elsholtzia ciliata I  Lamiaceae 
purple-leaved willow-herb Epilobium coloratum N  Onagraceae 
bastard hellebore Epipactis helleborine I  Orchidaceae 
pilewort Erechtites hieraciifolia N  Asteraceae 
daisy fleabane Erigeron philadelphicus N  Asteraceae 
robin's-plantain Erigeron pulchellus N  Asteraceae 
daisy fleabane Erigeron strigosus N  Asteraceae 
yellow trout-lily Erythronium americanum N  Liliaceae 
joe-pye-weed Eupatorium fistulosum N  Asteraceae 
spotted joe-pye-weed Eupatorium maculatum N  Asteraceae 
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white-snakeroot Eupatorium rugosum N  Asteraceae 
cypress spurge Euphorbia cyparissias I  Euphorbiaceae 
white wood aster Eurybia divaricata N  Asteraceae 
bigleaf aster Eurybia macrophylla N  Asteraceae 
grass-leaved goldenrod Euthamia graminifolia N  Asteraceae 
wild strawberry Fragaria virginiana N  Rosaceae 
quickweed Galinsoga quadriradiata I  Asteraceae 
bedstraw Galium aparine N  Rubiaceae 
wild licorice Galium circaezans N  Rubiaceae 
wild licorice Galium lanceolatum N  Rubiaceae 
sweet-scented bedstraw Galium triflorum N  Rubiaceae 
gaura Gaura biennis N  Onagraceae 
fringed gentian Gentianopsis crinita N  Gentianaceae 
wood geranium Geranium maculatum N  Geraniaceae 
white avens Geum canadense N  Rosaceae 
spring avens Geum vernum N  Rosaceae 
ground-ivy Glechoma hederacea I  Lamiaceae 
beggar's-lice Hackelia virginiana N  Boraginaceae 
thin-leaved sunflower Helianthus decapetalus N  Asteraceae 
orange day-lily Hemerocallis fulva I  Liliaceae 
orange daylily Hemerocallis fulva I  Liliaceae 
liverleaf Hepatica nobilis var. obtusa N  Ranunculaceae 
cow-parsnip Heracleum lanatum N  Apiaceae 
dame's-rocket Hesperis matronalis I  Brassicaceae 
alum-root Heuchera americana N  Saxifragaceae 
king-devil Hieracium caespitosum I  Asteraceae 
blue plantain-lily Hosta ventricosa I  Liliaceae 
dwarf St. John's-wort Hypericum mutilum N  Clusiaceae 
St. John's-wort Hypericum perforatum I  Clusiaceae 
jewelweed Impatiens capensis N  Balsaminaceae 
jewelweed Impatiens pallida N  Balsaminaceae 
northern blue flag Iris versicolor N  Iridaceae 
dwarf dandelion Krigia virginica N  Asteraceae 
wild lettuce Lactuca canadensis var. 
canadensis 
N  Asteraceae 
wood-nettle Laportea canadensis N  Urticaceae 
common motherwort Leonurus cardiaca I  Lamiaceae 
poor-man's-pepper Lepidium virginicum N  Brassicaceae 
bush-clover Lespedeza intermedia N  Fabaceae 
Canada lily Lilium canadense ssp. 
canadense 
N  Liliaceae 
false pimpernel Lindernia dubia Vr, dubia N  Scrophulariaceae 
Indian tobacco Lobelia inflata N  Campanulaceae 
great blue lobelia Lobelia siphilitica N  Campanulaceae 
water-horehound Lycopus virginicus N  Lamiaceae 
fringed loosestrife Lysimachia ciliata N  Primulaceae 
creeping-charlie Lysimachia nummularia I  Primulaceae 
whorled loosestrife Lysimachia quadrifolia N  Primulaceae 
purple loosestrife Lythrum salicaria I NW Lythraceae 
common horehound Marrubium vulgare I  Lamiaceae 
Indian cucumber-root Medeola virginiana N  Liliaceae 
yellow sweet-clover Melilotus officinalis I  Fabaceae 
moonseed Menispermum canadense N  Menispermaceae 
red mint Mentha x gentilus I  Lamiaceae 
monkey-flower Mimulus ringens N  Scrophulariaceae 
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partridge-berry Mitchella repens N  Rubiaceae 
bishop's-cap Mitella diphylla N  Saxifragaceae 
horsemint Monarda fistulosa N  Lamiaceae 
forget-me-not Myosotis scorpioides I  Boraginaceae 
catnip Nepeta cataria I  Lamiaceae 
evening primrose Oenothera biennis N  Onagraceae 
star-of-Bethlehem Ornithogalum umbellatum I  Liliaceae 
sweet-cicely Osmorhiza claytonii N  Apiaceae 
anise root Osmorhiza longistylis N  Apiaceae 
common yellow wood-sorrel Oxalis stricta N  Oxalidaceae 
violet wood-sorrel Oxalis violacea n  Oxalidaceae 
ginseng Panax quinquefolius N PV Araliaceae 
forked chickweed Paronychia canadensis N  Caryophyllaceae 
wild parsnip Pastinaca sativa I  Apiaceae 
forest lousewort Pedicularis canadensis N  Scrophulariaceae 
tall white beard-tongue Penstemon digitalis N  Scrophulariaceae 
ditch stonecrop Penthorum sedoides N  Saxifragaceae 
wild blue phlox Phlox divaricatavar. divaricata N  Polemoniaceae 
summer phlox Phlox paniculata N  Polemoniaceae 
lopseed Phryma leptostachya N  Verbenaceae 
clammy ground-cherry Physalis heterophylla N  Solanaceae 
hairy ground-cherry Physalis pubescens N  Solanaceae 
pokeweed Phytolacca americana N  Phytolaccaceae 
ox-tongue Picris hieracoides I  Asteraceae 
clearweed Pilea pumila N  Urticaceae 
English plantain Plantago lanceolata I  Plantaginaceae 
broad-leaved plantain Plantago major I  Plantaginaceae 
Rugel's plantain Plantago rugelii N  Plantaginaceae 
mayapple Podophyllum peltatum N  Berberidaceae 
bird-on-the-wing Polygala paucifolia N  Polygalaceae 
Solomon's-seal Polygonatum biflorum N  Liliaceae 
Solomon's-seal Polygonatum pubescens N  Liliaceae 
halberd-leaf tearthumb Polygonum arifolium N  Polygonaceae 
knotweed Polygonum aviculare I  Polygonaceae 
low smartweed Polygonum caespitosum var. 
longisetum 
I  Polygonaceae 
black bindweed Polygonum convolvulus I  Polygonaceae 
Japanese knotweed Polygonum cuspidatum I  Polygonaceae 
erect knotweed Polygonum erectum N  Polygonaceae 
dotted smartweed Polygonum punctatum  var. 
confertiflorum 
N  Polygonaceae 
giant knotweed Polygonum sacchalinense I  Polygonaceae 
tearthumb Polygonum sagittatum N  Polygonaceae 
climbing false buckwheat Polygonum scandens var, 
dumentorum 
I  Polygonaceae 
climbing false buckwheat Polygonum scandens var. 
scandens 
N  Polygonaceae 
jumpseed Polygonum virginianum N  Polygonaceae 
purslane Portulacca oleracea N  Portulacaceae 
old-field cinquefoil Potentilla simplex N  Rosaceae 
rattlesnake-root Prenanthes altissima N  Asteraceae 
heal-all Prunella vulgaris I  Lamiaceae 
mountain mint Pycnanthemum incanum N  Lamiaceae 
wild lily-of-the-valley Pyrola americana N  Pyrolaceae 
shinleaf Pyrola elliptica N  Pyrolaceae 
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small-flowered crowfoot Ranunculus abortivus  N  Ranunculaceae 
bulbous buttercup Ranunculus bulbosus I  Ranunculaceae 
hooked crowfoot Ranunculus recurvatus N  Ranunculaceae 
black-eyed-susan Rudbeckia hirta N  Asteraceae 
cutleaf coneflower Rudbeckia laciniata N  Asteraceae 
three-lobed coneflower Rudbeckia triloba N  Asteraceae 
curly dock Rumex crispus I  Polygonaceae 
bitter dock Rumex obtusifolius I  Polygonaceae 
bloodroot Sanguinaria canadensis N  Papaveraceae 
black snake root Sanicula marilandica N  Apiaceae 
yellow-flowered sanicle Sanicula odorata N  Apiaceae 
large-fruited sanicle Sanicula trifoliata N  Apiaceae 
early saxifrage Saxifraga virginiensis N  Saxifragaceae 
mad-dog skullcap Scutellaria lateriflora N  Lamiaceae 
wild stonecrop Sedum ternatum N  Crassulaceae 
golden ragwort Senecio aureus N  Asteraceae 
white campion Silene latifolia I  Caryophyllaceae 
starry campion Silene stellata N  Caryophyllaceae 
bladder campion Silene vulgaris I  Caryophyllaceae 
false Solomon's-seal Smilacina racemosa N  Liliaceae 
carrion-flower Smilax herbacea N  Smilacaceae 
black nightshade Solanum americanum N  Solanaceae 
horse-nettle Solanum carolinense N  Solanaceae 
purple nightshade Solanum dulcamara I  Solanaceae 
bluestem goldenrod Solidago caesia var. caesia N  Asteraceae 
Canada goldenrod Solidago canadensis N  Asteraceae 
zigzag goldenrod Solidago flexicaulis N  Asteraceae 
smooth goldenrod Solidago gigantea N  Asteraceae 
early goldenrod Solidago juncea N  Asteraceae 
gray goldenrod Solidago nemoralis N  Asteraceae 
spiny-leaved sow-thistle Sonchus asper I  Asteraceae 
common chickweed Stellaria media I  Caryophyllaceae 
blue wood aster Symphyotrichum cordifolium N  Asteraceae 
panicled aster Symphyotrichum lanceolatum 
ssp. simplex 
N  Asteraceae 
calico aster Symphyotrichum lateriflorum N  Asteraceae 
New England aster Symphyotrichum novae-
angliae 
N  Asteraceae 
heath aster Symphyotrichum pilosum var. 
pilosum 
N  Asteraceae 
purple-stemmed aster Symphyotrichum puniceum N  Asteraceae 
clasping heart-leaved aster Symphyotrichum undulatum N  Asteraceae 
skunk cabbage Symplocarpus foetidus N  Araceae 
common dandelion Taraxacum officinale I  Asteraceae 
wild germander Teucrium canadense N  Lamiaceae 
early meadow-rue Thalictrum dioicum N  Ranunculaceae 
talll meadow-rue Thalictrum pubescens N  Ranunculaceae 
rue anemone Thalictrum thalictroides N  Ranunculaceae 
yellow goatsbreard Tragopogon dubius I  Asteraceae 
little hop-clover Trifolium dubium I  Fabaceae 
coltsfoot Tussilago farfara I  Asteraceae 
great nettle Urtica dioica ssp. dioica I  Urticaceae 
bellwort Uvularia perfoliata N  Liliaceae 
bellwort Uvularia sessilifolia N  Liliaceae 
false hellebore Veratrum viride N  Liliaceae 
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moth mullein Verbascum blattaria I  Scrophulariaceae 
common mullein Verbascum thapsus I  Scrophulariaceae 
blue vervain Verbena hastata N  Verbenaceae 
white vervain Verbena urticifolia N  Verbenaceae 
corn speedwell Veronica arvensis I  Scrophulariaceae 
ivy-leaved speedwell Veronica hederifolia I  Scrophulariaceae 
common speedwell Veronica officinalis N  Scrophulariaceae 
neckweed Veronica peregrina N  Scrophulariaceae 
periwinkle Vinca minor I  Apocynaceae 
blue marsh violet Viola cucullata N  Violaceae 
American dog violet Viola labradorica N  Violaceae 
downy yellow violet Viola pubescens var. 
pubescens 
N  Violaceae 
common blue violet Viola sororia  N  Violaceae 
golden-alexander Zizia aurea N  Apiaceae 
     
Woody plants     
box-elder Acer negundo N  Aceraceae 
moosewood Acer pensylvanicum N  Aceraceae 
Norway maple Acer platanoides I  Aceraceae 
red maple Acer rubrum N  Aceraceae 
silver maple Acer saccharinum N  Aceraceae 
sugar maple Acer saccharum N  Aceraceae 
mountain maple Acer spicatum N  Aceraceae 
horse-chestnut Aesculus hippocastanum i  Hippocastanaceae 
bottlebrush buckeye Aesculus parviflora I  Hippocastanaceae 
tree-of-heaven Ailanthus altissima I  Simaroubaceae 
smooth alder Alnus serrulata N  Betulaceae 
shadbush Amelanchier arborea N  Rosaceae 
Japanese angelica-tree Aralia elata I  Araliaceae 
red chokeberry Aronia arbutifolia N  Rosaceae 
Japanese barberry Berberis thunbergii I  Berberidaceae 
black birch Betula lenta N  Betulaceae 
gray birch Betula populifolia N  Betulaceae 
trumpet creeper Campsis radicans N*  Bignoniaceae 
hornbeam Carpinus caroliniana N  Betulaceae 
bitternut hickory Carya cordiformis N  Juglandaceae 
shagbark hickory Carya ovata N  Juglandaceae 
mockernut hickory Carya tomentosa N  Juglandaceae 
American chestnut Castanea dentata N  Fagaceae 
Oriental bittersweet Celastrus orbiculatus I  Celastraceae 
American bittersweet Celastrus scandens N  Celastraceae 
hackberry Celtis occidentalis N  Ulmaceae 
buttonbush Cephalanthus occidentalis N  Rubiaceae 
alternate-leaved dogwood Cornus alternifolia N  Cornaceae 
kinnikinik Cornus amomum N  Cornaceae 
flowering dogwood Cornus florida N  Cornaceae 
silky dogwood Cornus racemosa N  Cornaceae 
American filbert Corylus americana N  Betulaceae 
red-fruited hawthorn Crataegus coccinea N  Rosaceae 
fanleaf hawthorn Crataegus flabellata N  Rosaceae 
bush-honeysuckle Diervilla lonicera N  Caprifoliaceae 
persimmon Diospyros virginiana N  Ebenaceae 
autumn-olive Elaeagnus umbellata I  Elaeagnaceae 
winged euonymous Euonymus alatus I  Celastraceae 
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wintercreeper Euonymus fortunei I  Celastraceae 
American beech Fagus grandifolia N  Fagaceae 
forsythia Forsythia suspensa I  Oleaceae 
white ash Fraxinus americana N  Oleaceae 
black ash Fraxinus nigra N  Oleaceae 
red ash Fraxinus pennsylvanica N  Oleaceae 
honey-locust Gleditsia triacanthos N  Caesalpiniaceae 
witch-hazel Hamamelis virginiana N  Hamamelidaceae 
winterberry Ilex verticillata N  Aquifoliaceae 
butternut Juglans cinerea N  Juglandaceae 
black walnut Juglans nigra N  Juglandaceae 
English walnut Juglans regia I  Juglandaceae 
eastern red-cedar Juniperus virginiana N  Cupressaceae 
obtuse-leaved privet Ligustrum obtusifolium I  Oleaceae 
spicebush Lindera benzoin N  Lauraceae 
tuliptree Liriodendron tulipifera N  Magnoliaceae 
Japanese honeysuckle Lonicera japonica I  Caprifoliaceae 
Amur honeysuckle Lonicera maackii I  Caprifoliaceae 
Morrow's honeysuckle Lonicera morrowii I  Caprifoliaceae 
Tatarian honeysuckle Lonicera tartarica I  Caprifoliaceae 
Osage-orange Maclura pomifera I  Moraceae 
umbrella magnolia Magnolia tripetala N* PT/PR Magnoliaceae 
sweet crabapple Malus coronaria N  Rosaceae 
apple Malus pumila I  Rosaceae 
crabapple Malus hyb. I  Rosaceae 
white mulberry Morus alba I  Moraceae 
sourgum Nyssa sylvatica N  Nyssaceae 
hop-hornbeam Ostrya virginiana N  Betulaceae 
Virginia-creeper Parthenocissus quinquefolia N  Vitaceae 
ninebark Physocarpus opulifolius N  Rosaceae 
Norway spruce Picea abies I  Pinaceae 
red pine Pinus resinosa N*  Pinaceae 
pitch pine Pinus rigida N  Pinaceae 
eastern white pine Pinus strobus N  Pinaceae 
Scots pine Pinus sylvestris I  Pinaceae 
sycamore Platanus occidentalis N  Platanaceae 
eastern cottonwood Populus deltoides N  Salicaceae 
bigtooth aspen Populus grandidentata N  Salicaceae 
quaking aspen Populus tremuloides N  Salicaceae 
sweet cherry Prunus avium I  Rosaceae 
sour cherry Prunus cerasus I  Rosaceae 
wild black cherry Prunus serotina N  Rosaceae 
Douglas fir Pseudotsuga menziesii I  Pinaceae 
pear Pyrus communis I  Rosaceae 
white oak Quercus alba N  Fagaceae 
swamp white oak Quercu bicolor N  Fagaceae 
scarlet oak Quercus coccinea N  Fagaceae 
scrub oak Quercus ilicifolia N  Fagaceae 
chestnut oak Quercus montana N  Fagaceae 
pin oak Quercus palustris N  Fagaceae 
northern red oak Quercus rubra N  Fagaceae 
black oak Quercus velutina N  Fagaceae 
pinxter-flower Rhododendron 
periclymenoides 
N  Ericaceae 
jetbead Rhodotypos scandens I  Rosaceae 
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winged sumac Rhus copallina N  Anacardiaceae 
smooth sumac Rhus glabra N  Anacardiaceae 
staghorn sumac Rhus typhina N  Anacardiaceae 
garden red currant Ribes rubrum I  Grossulariaceae 
black locust Robinia pseudoacacia N  Fabaceae 
dog rose Rosa canina I  Rosaceae 
multiflora rose Rosa multiflora I  Rosaceae 
common blackberry Rubus allegheniensis N  Rosaceae 
European dewberry Rubus caesius I  Rosaceae 
northern dewberry Rubus flagellaria N  Rosaceae 
black-cap Rubus occidentalis N  Rosaceae 
blackberry Rubus pensilvanicus N  Rosaceae 
wineberry Rubus phoenicolasius I  Rosaceae 
white willow Salix alba var. alba I  Salicaceae 
pussy willow Salix discolor N  Salicaceae 
diamond willow Salix eriocephala N  Salicaceae 
black willow Salix nigra N  Salicaceae 
silky willow Salix sericea N  Salicaceae 
American elder Sambucus canadensis N  Caprifoliaceae 
sassafras Sassafras albidum N  Lauraceae 
catbrier Smilax glauca N  Smilacaceae 
catbrier Smilax rotundifolia N  Smilacaceae 
European mountain-ash Sorbus acuparia I  Rosaceae 
     
common name scientific name native status family 
meadow-sweet Spiraea latifolia N  Rosaceae 
bladdernut Staphylea trifolia N  Staphyleaceae 
common lilac Syringa vulgaris I  Oleaceae 
English yew Taxus baccata N  Taxaceae 
arbor-vitae Thuja occidentalis I  Cupressaceae 
basswood Tilia americana var. 
americana 
N  Tiliaceae 
poison-ivy Toxicodendron radicans N  Anacardiaceae 
Canada hemlock Tsuga canadensis N  Pinaceae 
American elm Ulmus americana N  Ulmaceae 
English elm Ulmus procera I  Ulmaceae 
maple-leaved viburnum Viburnum acerifolium N  Caprifoliaceae 
southern arrow-wood Viburnum dentatum N  Caprifoliaceae 
linden viburnum Viburnum dilatatum I  Caprifoliaceae 
nannyberry Viburnum lentago N  Caprifoliaceae 
guelder-rose Viburnum opulus I  Caprifoliaceae 
black-haw Viburnum prunifolium N  Caprifoliaceae 
northern arrow-wood Viburnum recognitum N  Caprifoliaceae 
summer grape Vitis aestivalis N  Vitaceae 
fox grape Vitis labrusca N  Vitaceae 
frost grape Vitis riparia N  Vitaceae 
frost grape Vitis vulpina N  Vitaceae 
 
Native: N=native, N*=native elsewhere in Pennsylvania but not at this site, I=introduced 
 
Status: NW=noxious weed in Pennsylvania, PV=Pennsylvania vulnerable, PT=Pennsylvania threatened, 
PR=Pennsylvania rare 
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Plant Communities 
Twenty-one distinct land cover types are present in the Jacobsburg Environmental 
Education Center (Table 5).  Of those, 13 are mature or successional natural plant 
community types, the remainder are intensively managed or non-vegetated areas. 
 
Table 5. Land Cover Types Present at Jacobsburg 
Environmental Education Center 
 
Mature or Successional Forest Communities 
Red oak – mixed hardwood forest 
Hemlock (white pine) – red oak – mixed hardwood forest 
Pitch pine – mixed hardwood forest 
Bottomland palustrine hardwood forest 
Sycamore - (river birch) – box elder floodplain forest 
Red maple/ash successional forest 
Black locust forest 
Conifer plantations 
Woodland or Shrub Communities 
Black walnut woodland 
Red maple mixed shrub palustrine woodland 
Natural Herbaceous Communities 
Skunk cabbage – golden saxifrage forest seep  
Wet meadow 
Successional old field 
Intensively Managed Herbaceous Communities 
Warm season grass field 
Mowed field 
Buildings and associated landscaping and/or parking 
Agricultural field 
Non-vegetated Land Cover Types 
Access and/or parking areas 
Stream  
Manmade pond 
Road 
 
 
Mature upland forest types - Mature upland forest communities fall into three types; red 
oak - mixed hardwood forest is the most common.  While white pine and eastern hemlock 
are scattered throughout, only in the area of Henry’s Woods are these conifers abundant 
enough to classify the forest type as hemlock (white pine) - red oak - mixed hardwood 
forest.   Pitch pine – mixed oak forest occupies a single upland site along a low ridge 
between Sober’s Run and the western boundary of the Center (Figure 1). 
 
A large block of forest occupies the area bounded by Bushkill Creek, two powerline 
rights-of-way, and the western park boundary.  However, two patches of successional old 
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field interrupt its continuity.  Because of the importance of forest interior habitat to many 
bird species, these successional areas should be allowed to develop forest cover, which 
will eventually close the holes in the canopy. 
 
Palustrine forest types - Palustrine forests occupy low areas along the Bushkill Creek 
and the tributaries, Sober’s Run and Engler’s Run.  Sycamore – (river birch) – box-elder 
floodplain forest lies immediately along the streams where flood scouring occurs 
regularly.  In many areas the band of scoured habitat along the creek banks is so narrow 
that it cannot be mapped separately.  Slightly higher areas where flooding occurs less 
frequently, are characterized by a forest association that we have called palustrine mixed 
hardwood forest.  Wet swales in these areas are also fed by ground water discharge at 
seeps that occur along the bases of adjacent slopes. This forest type does not match any 
of Fike’s categories.  It is most similar to her bottomland oak – hardwood palustrine 
forest type, but lacks the strong pin oak component that she describes (Fike 1999). 
 
Successional communities - Because of past agricultural, quarrying, residential, and 
industrial use, much of the vegetation at Jacobsburg is successional in nature.  This 
category includes successional old fields, red maple/ash successional forest, black locust 
forest, and black walnut woodland.  In the absence of further disturbance, all are expected 
to eventually become one of the mature forest types listed above.  Conifer plantations 
dating from the 1950s (Dale Prinkey personal communication) are also becoming 
successional forests as red maple, tuliptree, and other successional species grow up 
amongst the declining pines. 
 
The abandoned slate quarry and associated mine waste is yet another example of 
successional habitat.  This area is characterized a deep, water-filled quarry (mapped as 
manmade pond) and slabs of rejected slate dumped down a steep bank along the east side 
of the Bushkill Creek in the past (mapped as successional forest).  Some plants such as 
nine-bark (Physocarpus opulifolius), and Japanese honeysuckle (Lonicera japonica) have 
begun to invade, but the lack of soil between the pieces of slate limits the ability of 
vegetation to completely cover the rubble.  Portions of the Boulton Historical Site and the 
Jacobsburg Historical District and the also exhibit successional forest or successional 
woodland growth.  An open woodland dominated by black walnut trees covers the former 
site of the village of Jacobsburg. 
 
Successional old fields have developed on recently abandoned farmland, especially in the 
southwestern part of the park, east of Jacobsburg Road. Two of these fields have been 
planted with warm season grasses and support a very robust stand of turkey-foot and 
switch grass.  While not contiguous, they are linked by biologically more diverse old 
field communities which have a wide range of grasses, forbs, and shrubs. The total 
expanse of open habitat at this location totals approximately 85 acres, large enough to 
provide significant habitat for grassland birds (Jones and Vickery undated).  Grassland 
birds are exhibiting greater declines than any other group of birds in Pennsylvania 
(Crossley 1999). 
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Park staff report that woodcock use the old fields for their early spring courting displays.  
Other birds, herps, butterflies, and many more insects are also present.  However, woody 
species have become well established in some parts of this complex and will become 
increasingly dominant in the future if nothing is done to halt the process of succession.   
To re-establish grassland conditions throughout, mowing and targeted removal of 
invading trees is recommended.  Once woody species are under control, mowing on a one 
to three year cycle should be adequate to maintain open habitat (Jones and Vickery 
undated). 
 
Shrub and herbaceous wetland communities - Wetlands include mixed shrub 
communities with scattered red maple trees that occur on the floodplain of Bushkill 
Creek in several locations.  These wetlands are also fed by seeps located at the base of 
adjacent forested slopes.  In addition, several small wet meadows add to the habitat 
diversity. 
 
Forested seeps are present along the bases of forested slopes in several places in 
Jacobsburg EEC.  They contribute to wetland conditions in the bottomland palustrine 
hardwood forest and the red maple mixed shrub palustrine woodland and eventually drain 
into the Bushkill Creek.  
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Figure 1. Plant Communities of Jacobsburg Environmental Education Center 
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Plant Community Descriptions for Vegetation Map 
 
Black locust forest - Due to its clonal growth pattern, black locust (Robinia 
pseudoacacia) forms dense stands that characterize this successional community.  Other 
woody species that may also be present include white ash (Fraxinus americana), black 
walnut (Juglans nigra), sassafras (Sassafras albidum), red maple (Acer rubrum), and 
eastern red cedar (Juniperus virginiana). 
 
Shrubs and vines include natives such as poison-ivy (Toxicodendron radicans) and black-
cap (Rubus occidentalis).  Native herbaceous plants include natives such as Canada 
goldenrod (Solidago canadensis) and milkweed (Asclepias syriaca). 
 
Non-native invasive species such as autumn olive (Elaeagnus umbellata), Japanese 
honeysuckle (Lonicera japonica), Amur honeysuckle (Lonicera maackii), wineberry 
(Rubus phoenicolasius), garlic mustard (Allium vineale), Japanese stiltgrass 
(Microstegium vimineum), Queen Anne’s-lace (Daucus carota), yarrow (Achillea 
millefolium), and spotted knapweed (Centaurea maculosa) are also prominent.  
    
Black walnut woodland - This successional community occurs on mid to lower slopes 
along the Bushkill Creek off State Park Road in the vicinity of the Jacobsburg Village 
Historic Site.  Black walnut (Juglans nigra) is by far the dominant species.  Other trees 
that co-occur are shagbark hickory (Carya ovata) and white ash (Fraxinus americana); 
however, the total canopy cover does not exceed 50-60%.  The only shrub present is 
spicebush (Lindera benzoin).   
 
The herbaceous layer is dominated by the non-native invasive grass, Japanese stiltgrass 
(Microstegium vimineum) with scattered small stands of several native wildflowers 
including horsemint (Monarda fistulosa), white vervain (Verbena urticifolia), and thin-
leaved sunflower (Helianthus decapetalus). 
 
The well-known allelopathic effects black walnut has on many other species (Rice 1984) 
makes it difficult to project how succession will progress in these areas. 
 
Bottomland palustrine hardwood forest - This forest community occurs along the 
Bushkill Creek and several of its tributaries.  It floods occasionally and is seasonally wet 
due to wet swales fed by seeps located at the base of the adjacent uplands.  Although 
similar to the bottomland oak – hardwood palustrine forest of Fike (1999), it lacks the 
strong pin oak (Quercus palustris) component that defines that forest type. 
 
Trees include red maple (Acer rubrum), black walnut (Juglans nigra), white ash 
(Fraxinus americana), shagbark hickory (Carya ovata), white oak (Quercus alba), 
swamp white oak (Quercus bicolor), tuliptree (Liriodendron tulipifera), Canadian 
hemlock (Tsuga canadensis), basswood (Tilia americana), occasional pin oak (Quercus 
palustris), and in the understory, hornbeam (Carpinus caroliniana). 
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The shrub layer is dominated by spicebush (Lindera benzoin); northern arrow-wood  
(Viburnum recognitum), highbush blueberry (Vaccinium corymbosum), winterberry holly 
(Ilex verticillata), red chokeberry (Aronia arbutifolia), black elderberry (Sambucus 
canadensis), nannyberry (Viburnum lentago), and pinxter-flower (Rhododendron 
periclymenoides) may also be present.  
 
Ferns include lady fern (Athyrium filix-
femina), interrupted fern (Osmunda 
claytoniana), cinnamon fern 
(Osmunda cinnamomea), crested wood 
fern (Dryopteris cristata), and 
sensitive fern (Onoclea sensibilis). 
 
Grasses and sedges include bottlebrush 
grass (Hystrix patula), wood reedgrass 
(Cinna arundinacea), riverbank wild-
rye (Elymus riparius), tussock sedge 
(Carex stricta), and other sedges such 
as Carex bromoides, C. prasina, and 
C. laxiculmis. 
 
Skunk-cabbage (Symplocarpus foetidus) dominates the herbaceous layer and to a large 
extent defines the extent of this forest community.  Jewelweed (Impatiens capensis), 
jack-in-the-pulpit (Arisaema triphyllum), wood nettle (Laportea canadensis), fringed 
loosestrife (Lysimachia ciliata), and white wood aster (Eurybia divaricata) are also 
prominent.  Other herbaceous species include cut-leaf coneflower (Rudbeckia laciniata), 
marsh marigold (Caltha palustris), Virginia bluebells (Mertensia virginica), green dragon 
(Arisaema dracontium), golden-alexanders (Zizia aurea), bellwort (Uvularia sessilifolia), 
wood anemone (Anemone quinquefolia), gay wings (Polygala paucifolia), forest 
lousewort (Pedicularis canadensis), and wild germander (Teucrium canadense). 
 
Non-native species such as multiflora rose (Rosa multiflora), Morrow’s honeysuckle 
(Lonicera morrowii), Japanese barberry (Berberis thunbergii), Japanese honeysuckle 
(Lonicera japonica), ground-ivy (Glechoma hederacea), and Japanese Stiltgrass 
(Microstegium vimineum) are frequently present.  
 
 
Conifer plantation - Planted stands of white pine (Pinus strobus), red pine (Pinus 
resinosa), Norway spruce (Picea abies), and/or Japanese larch (Larix decidua) are 
present in several areas of Jacobsburg Environmental  Education Center.  Apparently 
planted approximately 50 years ago, the conifers are now declining and plantations are 
being invaded by successional species such as red maple (Acer rubrum), ash (Fraxinus 
 Spicebush 
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spp.), tuliptree (Liriodendron tulipifera), and black walnut (Juglans nigra).  Poison-ivy 
(Toxicodendron radicans) is abundant, often climbing the trunks of the declining 
conifers, and a shrub layer of spicebush (Lindera benzoin) is usually present.  
 
Herbaceous species include enchanter’s-nightshade (Circaea lutetiana), sweet cicely 
(Osmorhiza claytonii), and jack-in-the-pulpit (Arisaema triphyllum). 
 
Non-native invaders include Oriental bittersweet (Celastrus orientalis), wineberry (Rubus 
phoenicolasius), Japanese barberry (Berberis thunbergii), shrub honeysuckles (Lonicera 
maackii, L. morrowii), and Japanese stiltgrass (Microstegium vimineum). 
 
Hemlock (white pine) - red oak - mixed hardwood forest - Canopy species include red 
oak (Quercus rubra), Canadian hemlock (Tsuga canadensis), black birch (Betula lenta), 
chestnut oak (Quercus montana), white ash (Fraxinus americana), and scattered shagbark 
hickory (Carya ovata), butternut (Juglans cinerea), wild black cherry (Prunus serotina), 
and hackberry (Celtis occidentalis).  The non-native European bird cherry (Prunus avium) 
is also present. 
 
Understory trees include shadbush 
(Amelanchier arborea), flowering dogwood 
(Cornus florida), ironwood (Carpinus 
caroliniana), hop-hornbeam (Ostrya 
virginiana), and occasional alternate-leaf 
dogwood (Cornus alternifolia) and fanleaf 
hawthorn (Crataegus flabellata). 
 
The shrub layer includes witch-hazel 
(Hamamelis virginiana), blackhaw 
(Viburnum prunifolium), poison-ivy 
(Toxicodendron radicans); the following 
non-native shrubs are also present, 
Morrow’s honeysuckle (Lonicera morrowii), 
wineberry (Rubus phoenicolasius), autumn-
olive (Elaeagnus umbellatus), burning-bush 
(Euonymus alatus), multiflora rose (Rosa 
multiflora), and Amur honeysuckle 
(Lonicera maackii). 
 
Native herbaceous species include 
enchanter’s-nightshade (Circaea lutetiana), 
white wood aster (Eurybia divaricata), 
common blue violet (Viola sororia), may-
apple (Podophyllum peltatum), rue anemone 
(Thalictrum thalictroides), spring-beauty 
(Claytonia virginica), trout-lily (Erythronium americanum), downy yellow violet (Viiola 
pubescens), small-flowered crowfoot (Ranunculus abortivus), zigzag goldenrod 
Hemlock (white pine) - red oak - mixed 
hardwood forest 
 32 
(Solidago flexicaulis), bluestem goldenrod (Solidago caesia), wild licorice (Galium 
circaezans), wild sarsaparilla (Aralia nudicaulis), aniseroot (Osmorhiza longistylis), 
white snakeroot (Eupatorium rugosum), nodding fescue (Festuca obtusa), rattlesnake 
root (Prenanthes sp.). 
 
Ferns include spinulose wood fern (Dryopteris carthusiana), marginal wood fern 
(Dryopteris marginalis), Christmas fern (Polystichum acrostichoides), fragile fern 
(Cystopteris fragilis), broad beech fern (Phegopteris connectilis), and maidenhair fern 
(Adiantum pedatum), and on rock outcrops maidenhair spleenwort (Asplenium 
trichomanes), ebony spleenwort (Asplenium platyneuron), and rockcap fern (Polypodium 
appalachianum). 
 
Pitch pine – mixed oak forest - This forest type is found in only one area at Jacobsburg, 
in an upland area west of Sobers Run and south of Belfast Road.  Occupying a low ridge, 
it may be drier than the surrounding areas. 
 
Canopy species include pitch pine (Pinus rigida), blackgum (Nyssa sylvatica), scarlet oak 
(Quercus coccinea), red oak (Q. rubra), chestnut oak (Q. montana), red maple (Acer 
rubrum), tuliptree (Liriodendron tulipifera), beech (Fagus grandifolia), white pine (Pinus 
strobus), and big-tooth aspen (Populus grandidentata).  Understory trees include 
sassafras (Sassafras albidum), downy shadbush (Amelanchier arborea), flowering 
dogwood (Cornus florida), and American chestnut (Castanea dentata). 
 
The shrub layer contains maple-leaf viburnum (Viburnum acerifolium), northern arrow-
wood (Viburnum recognitum), spicebush (Lindera benzoin), and the non-native Japanese 
barberry (Berberis thunbergii).  
 
Herbaceous species include whorled loosestrife (Lysimachia quadrifolia), hog-peanut 
(Amphicarpa bracteata), sticky tick-clover (Desmodium glutinosum), lopseed (Phryma 
leptostachya),snakeroot (Sanicula canadensis),horse-balm (Collinsonia canadensis), wild 
licorice (Galium lanceolatum), aniseroot (Osmorhiza longistylis), calico aster 
(Symphyotrichum lateriflorum), and the non-native false hellebore (Epipactis 
helleborine).  
 
Grasses and sedges include poverty grass (Danthonia spicata), and several sedges (Carex 
swanii, C. sparganioides).  Christmas fern (Polystichum acrostichoides) is also a frequent 
component. 
 
Red maple/ash successional forest - This is a successional forest dominated by red 
maple (Acer rubrum) and/or white ash (Fraxinus americana).  Other trees may include 
big-tooth aspen (Populus grandidentata), sassafras (Sassafras albidum), white pine 
(Pinus strobus), flowering dogwood (Cornus florida), and eastern red-cedar (Juniperus 
virginiana).  Native shrubs include (Cornus racemosa), blackhaw (Viburnum 
prunifolium), nannyberry (Viburnum lentago), and poison ivy (Toxicodendron radicans).  
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Among native herbaceous species, white-snakeroot (Eupatorium rugosum) is common. 
 
Norway maple (Acer platanoides) is often present and the shrub layer is heavily impacted 
by non-native invasive species such as Morrow’s honeysuckle (Lonicera morrowii), 
Japanese honeysuckle (Lonicera japonica), multiflora rose (Rosa multiflora), and 
Oriental bittersweet (Celastrus orbiculatus).  Garlic-mustard (Alliaria petiolata) and 
Japanese stilt grass (Microstegium vimineum), are abundant components of the 
herbaceous layer. 
 
These areas will become successional red maple/ash forests in time and eventually 
succeed to mature hardwood forests. 
 
Red maple - mixed shrub palustrine woodland - Scattered large red maple trees (Acer 
rubrum) form a partial canopy in this community type, black willow (Salix nigra) and 
bl;ack ash (Fraxinus nigra) may also be present.  The shrub layer is dominated by 
spicebush (Lindera benzoin) with smooth alder (Alnus serrulata), northern arrow-wood 
(Viburnum recognitum), winterberry holly (Ilex verticillata), pussy willow (Salix 
discolor), silky willow (Salix sericea) and occasionally buttonbush (Cephalanthus 
occidentalis); native woody or semi-woody vines may be prominent including fox grape 
(Vitis labrusca) and virgin’s-bower (Clematis virginiana). 
 
Ferns include lady fern (Athyrium filix-femina), crested wood fern  (Dryopteris cristata), 
and sensitive fern (Onoclea sensibilis).  Native grasses and sedges include wood 
reedgrass (Cinna arundinacea), white grass (Leersia virginica), rice cutgrass (Leersia 
oryzoides), reed canary-grass (Phalaris arundinacea), tussock sedge (Carex stricta), 
other sedges (Carex bromoiodes, C. stipata, C. emoryi, C. prasina, C. crinita var. 
crinita), and soft rush (Juncus effusus). 
 
Other native herbaceous species include false nettle (Boehmeria cylindrica), skunk-
cabbage (Symplocarpus foetidus), bur-cucumber (Echinocystis lobata), joe-pye-weed 
(Eupatorium maculatum), white-snakeroot (Eupatorium rugosum), purple-leaved willow-
herb (Epilobium coloratum), jack-in-the-pulpit (Arisaema triphyllum), tearthumb 
(Polygonum sagittatum), jumpseed (Polygonum virginianum), stickseed (Hackelia 
virginiana), wood nettle (Laportea canadensis), marsh purslane (Ludwigia palustris),  
clearweed (Pilea pumila), and dodder (Cuscuta gronovii).   
 
Non-native species include multiflora rose (Rosa multiflora), obtuse-leaved privet 
(Ligustrum obtusifolium), Oriental bittersweet (Celastrus orbiculatus), Japanese 
knotweed (Polygonum cuspidatum), Japanese Stiltgrass (Microstegium vimineum), and 
creeping-charlie (Lysimachia numularia).  
 
Red oak - mixed hardwood forest - Canopy trees are mainly red oak (Quercus rubra),  
white oak (Quercus alba), red maple (Acer rubrum), white ash (Fraxinus americana), 
and beech (Fagus grandifolia) with scattered white pine (Pinus strobus), shagbark 
hickory (Carya ovata), black birch (Betula lenta), and tuliptree (Liriodendron tulipifera).  
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White pine, although widespread, is not sufficiently abundant to make this qualify as 
hemlock (white pine) - red oak – mixed hardwood forest. 
 
Understory species include hop-hornbeam (Ostrya virginiana),hornbeam (Carpinus 
caroliniana), flowering dogwood (Cornus florida), and alternate-leaf dogwood (Cornus 
alternifolia).  Shrubs include spicebush (Lindera benzoin), witch-hazel (Hamamelis 
virginiana), maple-leaf viburnum (Viburnum acerifolium), and the non-native invasive 
species multiflora rose (Rosa multiflora), Morrow’s honeysuckle (Lonicera morrowii), 
and Japanese barberry (Berberis thunbergii). 
 
Ferns and fern allies include rattlesnake fern (Botrychium virginianum), hay-scented fern 
(Dennsteadtia punctilobula), New York fern (Thelypteris noveboracensis), lady fern 
(Athyrium filix-femina), Christmas fern (Polystichum acrostichoides), and shining 
clubmoss (Hyperzia lucidula).   
 
A diverse herbaceous component is usually present including such species as white 
baneberry (Actaea pachypoda), wild sarsaparilla (Aralia nudicaulis), spikenard (Aralia 
racemosa), jack-in-the-pulpit (Arisaema triphyllum), poke milkweed (Asclepias exaltata), 
pipsissewa (Chimaphila maculata), enchanter’s-nightshade (Circaea lutetiana), horse-
balm (Collinsonia canadensis), sticky tick-clover (Desmodium glutinosum), white wood 
aster (Eurybia divaricata), big-leaf aster (Eurybia macrophylla), wild licorice (Galium 
circaezans, G. lanceolatum), sweet-scented bedstraw (Galium triflorum), wood geranium 
(Geranium maculatum), stickseed (Hackelia virginiana), blunt-leaved hepatica (Hepatica 
nobilis var. obtusa), Indian cucumber-root (Medeola virginiana), partridgeberry 
(Mitchella repens), sweet-cicely (Osmorhiza claytonii), aniseroot (Osmorhiza 
longistylis), wild blue phlox (Phlox divaricata), mayapple (Podophyllum peltatum), 
Solomon’s-seal (Polygonatum pubescens), rattlesnake-root (Prenanthes sp.), shinleaf 
(Pyrola americana), bloodroot (Sanguinaria canadensis), blue-stem goldenrod (Solidago 
caesia), clasping heart-leaved aster (Symphyotrichum undulatum), ginseng (Panax 
quinquefolia), rue anemone (Thalictrum thalictroides), bellwort (Uvularia perfoliata ), 
downy yellow violet (Viola pubescens), common blue violet (Viola sororia), and the non-
natives low smartweed (Polygonum caespitosum), field garlic (Allium vineale) and 
dame’s-rocket (Hesperis matronalis). 
 
Grasses and sedges include short husk grass (Brachyelytrum erectum), nodding fescue 
(Festuca obtusa), several sedges (Carex laxiflora, C. amphibola, C. gracillima, C. 
hirsutella, C. rosea, C. radiata, C. appalachica, C. bushii, C. amphibola, C. 
sparganioides) and the non-native invasive Japanese stilt grass (Microstegium vimineum). 
 
Successional stages of this forest community often have white ash (Fraxinus americana), 
blackgum (Nyssa sylvatica), sassafras (Sassafras albidum), tuliptree (Liriodendron 
tulipifera), and/or big-tooth aspen (Populus grandidentata) in the canopy in addition to 
the species listed above.  The shrub layer often includes blackhaw (Viburnum 
prunifolium), poisen ivy (Toxicodendron radicans) and may have a greater proportion of 
invasive shrubs such as multiflora rose (Rosa multiflora), shrub honeysuckles (Lonicera 
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maackii, L. morrowii), jetbead (Rhodotypos scandens), winged euonymus (Euonymus 
alatus), and wineberry (Rubus phoenicolasius). 
 
Skunk cabbage – golden saxifrage forest seep - This habitat is characterized by forb 
species including skunk cabbage (Symplocarpus foetidus), golden saxifrage 
(Chrysosplenium americanum), marsh marigold (Caltha palustris), tearthumb 
(Polygonum arifolium), and blue marsh violet (Viola cucullata). Ferns include interrupted 
fern (Osmunda claytoniana), cinnamon fern (Osmunda cinnamomea), and crested wood 
fern (Dryopteris cristata). A sedge (Carex prasina) was also present.   These areas are 
small and are indicated by points rather than polygons. 
 
Successional old fields and utility rights-of-way - Successional old fields represent an 
early stage of secondary succession.  Depending on the age of the community herbaceous 
or woody species may dominate. Early in the successional process several goldenrods 
(Solidago rugosa, S. canadensis, S. gigantea, and Euthamia graminifolia) form a matrix 
in which other herbaceous species and scattered trees and shrubs occur.  As time passes 
early successional trees and shrubs become more prominent. 
 
Native herbaceous 
species include wild 
bergamot (Monarda 
fistulosa), common 
milkweed (Asclepias 
syriaca), wild indigo 
(Baptisia tinctoria), 
dwarf dandelion (Krigia 
virginica), tick trefoil 
(Desmodium spp.), 
whorled loosestrife 
(Lysimachia quadrifolia), 
Robin’s-plantain 
(Erigeron pulchellus), 
bastard toadflax 
(Comandra umbellata), 
New England aster 
(Symphyotrichum novae-angliae), panicled aster (Symphyotrichum lanceolatum), as well 
as the goldenrods mentioned above.   
 
Woody plants include silky dogwood (Cornus racemosa), blackberry (Rubus 
pensilvanicus), black-cap (Rubus occidentalis), greenbrier (Smilax glauca), poison-ivy 
(Toxicodendron radicans), and scattered trees such as pin cherry (Prunus pensylvanica), 
gray birch (Betula populifolia), staghorn sumac (Rhus typhina), sassafras (Sassafras 
albidum), eastern red-cedar (Juniperus virginiana), and black locust (Robinia 
pseudoacacia). 
 
Goldenrods and New England aster 
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Non-native species such as common reed (Phragmites australis), smooth brome (Bromus 
inermis), fescue (Festuca elatior), ox-eye daisy (Chrysanthemum leucanthemum), spotted 
knapweed (Centaurea maculosa), yellow sweet-clover (Melilotus officinalis), Queen 
Anne’s-lace (Daucus carota), autumn olive (Elaeagnus umbellata), shrub honeysuckles 
(Lonicera maackii, L. morrowii), and tree-of-heaven (Ailanthus altissima) may also be 
prominent. 
 
In the absence of further interference, successional old fields will gradually become red 
maple/ash successional forests and eventually mature hardwood forests.  However, in 
areas such as utility rights-of-way, where mowing or herbicides are used to retard the 
development of woody species, an early successional condition can be perpetuated 
indefinitely.  These areas sometimes become dense successional shrub thickets. 
 
Heavy browsing by deer can also suppress progression from herbaceous to tree-
dominated successional communities. 
 
Sycamore - (river birch) – box elder floodplain forest - At Jacobsburg this forest type is 
limited to a few areas along the Bushkill Creek where scoured floodplain conditions 
exist.  Although frequently confined to a narrow band along the creek edge too narrow to 
be mapped, broader areas exist in a few locations (see Figure 3).  The presence of 
sycamore (Platanus occidentalis) is the defining characteristic.  Other trees that may be 
present include river birch (Betula nigra), black walnut (Juglans nigra), and ash 
(Fraxinus spp.).  Shrubs and woody vines include spicebush (Lindera benzoin) and 
ninebark (Physocarpus opulifolius), and several native grapes (Vitis labrusca and V. 
vulpina).   
 
Native sedges and grasses include tussock sedge (Carex stricta), other sedges (Carex 
emoryi, C. crinita), white grass (Leersia virginica), rice cut grass (Leersia oryzoides), 
deer-tongue grass (Panicum clandestinum), wood reedgrass (Cinna arundinacea), and 
riverbank wild-rye (Elymus riparius). 
 
Native herbaceous species commonly include fringed loosestrife (Lysimachia ciliata), 
jumpseed (Polygonum virginianum), wild germander (Teucrium canadense), joe-pye-
weed (Eupatorium fistulosum), E. maculatum), cutleaf coneflower (Rudbeckia laciniata), 
dotted smartweed (Polygonum punctata), false nettle (Boehmeria cylindrica), tearthumb 
(Polygonum arifolium), cardinal-flower (Lobelia cardinalis), monkey-flower (Mimulus 
ringens), marsh purslane (Ludwigia palustris), and bur-marigold (Bidens cernua).   
 
Non-native invasives, especially purple loosestrife (Lythrum salicaria), Japanese 
knotweed (Polygonum cuspidatum), and multiflora rose (Rosa multiflora) are common, 
and often abundant, components.   
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Warm season grass field - Robust stands of turkey-foot (Andropogon gerardii) and 
switchgrass (Panicum virgatum) have been established in several former agricultural 
fields off Jacobsburg Road on the western side of the EEC. 
 
Wet meadow - This is an herbaceous community; the ground surface is often hummocky 
with standing water in the low areas.  Dominant species include tussock sedge (Carex 
stricta), other sedges (Carex bromoides, C. stipata), wool-grass (Scirpus cyperinus), 
skunk-cabbage (Symplocarpus foetidus), wapato (Sagittaria latifolia), bur-reed 
(Sparganium americanum), blue vervain (Verbena hastata), purple-stem aster 
(Symphyotrichum puniceum), sensitive fern (Onoclea sensibilis) and a few scattered 
shrubs including meadowsweet (Spiraea alba), pussy willow (Salix discolor), and alder 
(Alnus serrulata). 
 
Purple loosestrife (Lythrum salicaria) is a common invasive, non-native component. 
 
 
Deer browse status 
Most areas of mature forest at Jacobsburg EEC do not show an obvious browse line; on 
first glance an intact shrub layer appears to be present.  However, upon closer inspection 
the shrub layer will be found to consist almost entirely of spicebush (Lindera benzoin), a 
plant that is not preferred by deer.  Almost hidden under the spicebush are heavily 
browsed suppressed remnants of maple-leaf viburnum (Viburnum acerifolium), northern 
arrow-wood (Viburnum recognitum), alternate-leaf dogwood (Cornus alternifolia), and 
pinxter-flower (Rhododendron periclymenoides).  These plants do not reach their normal 
height, rarely flower, and persist mainly as vegetative shoots on the forest floor with few 
exceptions. 
 
Although it is more difficult to document, herbaceous plant diversity is likely also 
affected as deer feed selectively on the most highly preferred species.  We found only one 
species of native orchid during our many visits to the park; native orchids and members 
of the lily family are well known to be very highly preferred by deer (Miller et al 1992; 
Latham et al. 2005).  Regeneration of canopy trees (especially oaks) is also affected in 
some parts of the park including Henry’s Woods (see discussion above). 
 
The low forested ridge that lies west of Sober’s Run between Belfast Road and Lahr 
Road appears to show greater deer impact than many other parts of the park; the shrub 
and herbaceous layers are very sparse and even the root shoots of American beech are 
severely browsed. 
 
Excessive deer browse can also retard succession, as deer often selectively feed on native 
tree seedlings and sapling in preference to non-native invasive shrubs such as autumn-
olive, multiflora rose, and Morrow’s honeysuckle. 
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Invasive species 
Invasive species have been identified as a serious threat to native biological diversity, 
second only to habitat loss or degradation due to incompatible land use (Wilcove et al. 
1998).  Previous agricultural, industrial, and residential uses of the lands that now 
comprise Jacobsburg Environmental Education Center resulted in removal of native 
vegetation.  When agricultural or other uses of these lands ceased, reversion to naturally 
occurring plant communities was initiated through the process of secondary succession.  
Along with native species, non-native plants present in the local landscape quickly 
became part of the revegetation process. 
 
Non-native plants comprise 23.5 % (118 species) of the vascular plants identified within 
Jacobsburg EEC.  Some are non-invasive plants, such as bottlebrush buckeye (Aesculus 
parviflora) and northern white cedar (Thuja occidentalis) that are shrubs or trees that 
have persisted from earlier residential plantings.  Others are highly invasive species of 
widespread occurrence such as Norway maple (Acer platanoides), tree-of-heaven 
(Ailanthus altissima), autumn olive (Elaeagnus umbellata), Amur honeysuckle (Lonicera 
maackii), Morrow’s honeysuckle (Lonicera morrowii), Japanese knotweed (Polygonum 
cuspidatum), Oriental bittersweet (Celastrus orbiculatus), Japanese stiltgrass 
(Microstegium vimineum), garlic mustard (Alliaria petiolata), and purple loosestrife 
(Lythrum salicaria).  Common daylily (Hemerocallis fulva) is abundant in several 
locations along the Bushkill Creek. 
 
To their credit, park staff members have initiated control efforts directed at tree-of-
heaven, Japanese knotweed, and Norway maple in several areas.  These programs should 
be continued and, where possible, expanded.  Seed producing trees and shrubs should be 
targeted for early removal.   
 
We have noted specific invasive species occurrences where control efforts should be 
concentrated (see figure 7); these include additional stands of Norway maple, tree-of-
heaven, Japanese knotweed, occurrences of mature, fruiting specimens of winged 
euonymus (Euonymus alatus), and stands of jetbead (Rhodotypos scandens).   
 
Other plants such as multiflora rose and Japanese stiltgrass are so widespread that 
eradication, other than in very localized areas, would not be feasible.  The fact sheets that 
follow contain detailed information about the most abundant and troublesome of the 
invasive plants that occur at Jacobsburg. 
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Invasive Species Fact Sheets 
 
autumn olive (Elaeagnus umbellata) 
bush honeysuckles (Lonicera maackii, L. morrowii) 
garlic mustard (Alliaria petiolata) 
Japanese barberry (Berberis thunbergii) 
Japanese knotweed and giant knotweed (Polygonum cuspidatum, P. sacchalinense) 
Japanese stiltgrass (Microstegium vimineum) 
jetbead (Rhodotypos scandens) 
Norway maple (Acer platanoides) 
orange daylily (Hemerocallis fulva) 
Oriental bittersweet (Celastrus orbiculatus) 
Purple loosestrife (Lythrum salicaria) 
tree-of-heaven (Ailanthus altissima) 
winged euonymus (Euonymus alatus) 
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Autumn olive 
Elaeagnus umbellata Thunberg 
and 
Russian olive 
Elaeagnus angustifolia L. 
Oleaster Family (Elaeagnaceae) 
 
                      
DESCRIPTION 
Autumn olive and Russian olive are 
deciduous, somewhat thorny shrubs or small 
trees, with smooth gray bark.  Their most 
distinctive characteristic is the silvery scales 
that cover the young stems, leaves, flowers, 
and fruit.  The two species are very similar in 
appearance; both are invasive, however 
autumn olive is more common in 
Pennsylvania.   
 
Height - These plants are large, twiggy, 
multi-stemmed shrubs that may grow to a 
height of 20 feet.  They occasionally occur  
in a single-stemmed, more tree-like form.  
 
 
Leaves - Leaves are alternate, oval to lanceolate, 
with a smooth margin; they are 2–4 inches long 
and ¾–1½ inches wide. The leaves of autumn 
olive are dull green above and covered with 
silvery-white scales beneath.  Russian olive 
leaves are grayish-green above and silvery-scaly 
beneath.  Like many other non-native, invasive 
plants, these shrubs leaf out very early in the 
spring, before most native species. 
 
Flowers - The small, fragrant, light-yellow 
flowers are borne along the twigs after the leaves 
have appeared in May.  
 
Fruit - The juicy, round, edible fruits are about 
⅓–½ inch in diameter; those of Autumn olive 
are deep red to pink.  Russian olive fruits are yellow or orange.  Both are dotted with 
silvery scales and produced in great quantity August–October.  The fruits are a rich 
source of lycopene.  Birds and other wildlife eat them and distribute the seeds widely.   
Russian olive in flower 
 
autumn olive in fruit 
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Roots - The roots of Russian olive and autumn olive contain nitrogen-fixing symbionts, 
which enhance their ability to colonize dry, infertile soils. 
 
DISTRIBUTION AND HABITAT 
Autumn olive was introduced to the United States from East Asia in the1830s.  It was 
extensively planted in Pennsylvania and other states for revegetation of severely 
disturbed areas such as strip mines.  The Pennsylvania Game Commission has also 
planted it for wildlife food and cover.    Russian olive, native to Eurasia, was planted as 
an ornamental and for wildlife value.  Both species have naturalized extensively in 
Pennsylvania, and in states from Maine south to Virginia, and west to Wisconsin.  
Russian olive is also a problem further west. 
 
EFFECTS OF INVASION  
Both autumn olive and Russian olive are very troublesome invasive species; their 
nitrogen-fixing root nodules allow them to thrive in poor soils. Typical habitats are 
disturbed areas, roadsides, pastures, and successional fields in a wide range of soils. They 
are drought tolerant and often invade grasslands and sparse woodlands. Neither species 
does well in densely forested areas, but Russian olive can be found in moist soils, and 
does particularly well in sandy floodplains.  Both species create heavy shade that 
suppresses shorter plants requiring direct sunlight.   
 
REPRODUCTION AND METHODS OF DISPERSAL 
Autumn olive and Russian olive spread by seeds disseminated throughout the landscape 
by birds and other wildlife that consume the fruits.   These shrubs grow rapidly, begin to 
produce fruit as early as 3 years of age, and have the ability to thrive in poor soil.  They 
also resprout vigorously after cutting or burning.  
 
CONTROL 
Mechanical - Seedlings and sprouts can be pulled by hand when the soil is moist enough 
to insure removal of the root system. On larger plants, cutting alone results in thicker, 
denser growth upon resprouting. Burning during the dormant season also results in 
vigorous production of new shoots.  
 
Chemical - Glyphosate can be used to control larger plants.  Foliar application has 
proven effective in controlling these species. Since glyphosate is nonselective and will 
affect all green vegetation, care should be taken to avoid impacting native plants. At sites 
where this is a concern, application of the herbicide to the freshly cut stumps of the 
invasive shrubs should achieve the desired results. This method minimizes damage to 
other plants. 
 
Biological - No biological control options are currently known. 
 
LANDSCAPE ALTERNATIVES 
The following native plants are suggested as alternatives to autumn olive or Russian olive 
in revegetation and wildlife habitat plantings: sweet-fern (Comptonia peregrina), 
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bayberry (Myrica pensylvanica), shining sumac (Rhus copallina), fragrant sumac (Rhus 
aromatica), staghorn sumac (Rhus typhina), black-haw (Viburnum prunifolium), shadbush 
(Amelanchier arborea, A. laevis), clammy locust (Robinia viscosa), redbud (Cercis 
canadensis), New Jersey tea (Ceanothus americanus). 
 
REFERENCES 
Fordham, Ingrid M., Beverly A. Clevidence, Eugene R. Wiley, and Richard H. Zimmerman. 2001. Fruit of 
autumn olive: a rich source of lycopene. HortScience 36(6): 1136-1137. 
 
Rhoads, Ann Fowler and Timothy A. Block. 2000. The Plants of Pennsylvania: An Illustrated Manual. 
University of Pennsylvania Press, Philadelphia, PA. 
 
Rhoads, Ann Fowler and William McKinley Klein. 1993. The Vascular Flora of Pennsylvania: Annotated 
Checklist and Atlas.  American Philosophical Society, Philadelphia, PA. 
 
Internet resources – http://www.paflora.org , http://www.invasivespecies.gov, http://tncweeds.ucdavis.edu 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
autumn olive in fruit 
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Bush honeysuckles 
Morrow's honeysuckle 
Lonicera morrowii A. Gray 
and 
Amur honeysuckle 
Lonicera maackii (Rupr.) Maxim. 
Honeysuckle Family (Caprifoliaceae) 
 
 
DESCRIPTION 
These non-native honeysuckles are both 
upright, multistemmed, deciduous shrubs with 
a dense twiggy growth habit.  In addition to 
the 2 species described here, other non-native 
bush honeysuckles including Tatarian 
honeysuckle (L. tatarica), pretty honeysuckle 
(L. x bella), fragrant honeysuckle (L. 
fragrantissima), and honeysuckle (L. 
standishii) are also naturalized in 
Pennsylvania.   
 
Height - These shrubs can reach a height of 
8–15 feet and a spread of 8–10 feet. 
 
Stem - branches are stiff with a light gray-
brown bark, they have a hollow white or tan 
pith.    
 
Leaves - The honeysuckles have opposite leaves with smooth (entire) margins.  Morrow's 
honeysuckle has elliptical leaves that are 1–2 inches long and softly hairy and slightly 
gray-green.  The leaves of Amur honeysuckle are ovate, about 2–3 inches long with a 
long tapering tip, they are dark green in color.  Both species leaf out very early in the 
spring, before most native plants, and hold their leaves far into the fall. 
 
Flowers - Both species have ¾–1 inch-long white, 
tubular flowers with flaring petals that turn yellow 
as they age.  The flowers are produced in pairs on a 
single stalk, they bloom in May.  Pretty 
honeysuckle (Lonicera x bella), which is otherwise 
very similar to Morrow's honeysuckle, has pink 
flowers.   
 
Fruit and seed - All the bush honeysuckles produce 
small juicy red or orange berries that are eaten by 
Morrow's honeysuckle in flower 
Amur honeysuckle in fruit 
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many species of birds and small mammals.  The fruit of Morrow's honeysuckle ripens 
late June–early August, that of Amur honeysuckle September–November.  Like the 
flowers, honeysuckle fruits are produced in pairs. 
 
DISTRIBUTION AND HABITAT 
Morrow's honeysuckle is native to Japan; Amur honeysuckle originated in eastern Asia 
and was first brought to the United States in 1898.  Planted as ornamentals and for 
wildlife habitat, they have spread throughout the East and Midwest and are found in old 
fields, open woods, edges, and roadsides.  
 
Non-native bush honeysuckles are widely established throughout Pennsylvania.  They 
have increased rapidly in the past 40–50 years. Fragmented forest remnants in 
agricultural, suburban, and urban areas are particularly vulnerable to invasion, especially 
in areas of limestone geology.  Although the plants need full sunlight to flower and fruit 
heavily, they can also persist in shaded situations.  
 
EFFECTS OF INVASION 
Morrow's honeysuckle and Amur honeysuckle are a threat to the integrity of the forest 
communities they invade because of their aggressive growth.  They not only compete 
with native shrubs, they also inhibit forest floor wildflowers due to their dense growth 
and early leaf-out.   
 
A study of the nesting success of native songbirds found increased predation of nests of 
robins built in Amur honeysuckle and glossy buckthorn compared with native shrubs. 
 
REPRODUCTION AND DISPERSAL 
Most reproduction is by seed; Amur honeysuckle seeds do not require stratification and 
germination rates of 50–80 percent have been documented.  They do not form a persistent 
seed bank.  Amur honeysuckle begins to produce seed as early as 3–5 years of age; large 
crops are produced annually. The plants also sprout from cut stems or the root crown, the 
sprouting response is particularly vigorous if the plants are cut back in the winter.  Other 
non-native shrub honeysuckles show similar patterns. 
 
CONTROL 
Mechanical - Pulling out seedlings and mature plants is effective especially early in an 
infestation or in the case of small populations where use of a herbicide is not possible. 
The process will have to be repeated for several years, and monitored thereafter, to 
achieve lasting control.  Clipping stems at the base is effective, but also must be repeated 
until resprouting ceases.  Clipping during the winter should be avoided as the plants 
resprout exceptionally vigorously the following spring. 
 
Chemical - Glyphosate and triclopyr have been used effectively to control bush 
honeysuckles either as foliar sprays (2%) or when applied to cut stems (20–25%).  Late 
season treatment is most effective.  
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Biological - No biological control options are currently known, however a aphid that 
feeds on the tips of the branches of several species of bush honeysuckles causes 
"'witches-brooming" and appears to reduce flowering. 
 
 
NATIVE ALTERNATIVES FOR LANDSCAPE USE 
Many native shrubs can provide attractive flower and fruit displays and serve as food for 
birds and other wildlife: winterberry holly (Ilex verticillata), red or black chokeberry 
(Aronia arbutifolia, A. melanocarpa), bayberry (Myrica pensylvanica), arrow-wood 
(Viburnum recognitum or V. dentatum), wild hydrangea (Hydrangea arborescens), 
ninebark (Physocarpus opulifolius), spicebush (Lindera benzoin), blackhaw (Viburnum 
prunifolium), silky dogwood (Cornus racemosa), buttonbush (Cephalanthus 
occidentalis). 
 
 
REFERENCES 
Deering, Ryan H, and John L. Vankat. 1999. Forest colonization and developmental growth of the invasive 
shrub Lonicera maackii. American Midland Naturalist 141: 43-50. 
 
Luken, James O. and Norbert Goessling. 1995. Seedling distribution and potential persistence of the exotic 
shrub Lonicera maackii in fragmented forests. American Midland Naturalist 133: 124-130. 
 
Luken, James O. and John W. Thieret. 1996. Amur honeysuckle, its fall from grace. BioScience 46(1): 18-
24. 
 
Luken, J. O., T. C. Tholemeier, L. M. Kuddes, and B. A. Kunkel. 1995. Performance , plasticity and 
acclimation of the nonindigenous shrub Lonicera maackii (Caprifoliaceae) in contrasting light 
environments. Canadian Journal of Botany 73: 1953-1961. 
 
Rhoads, Ann Fowler and Timothy A. Block. 2000. The Plants of Pennsylvania: An Illustrated Manual. 
University of Pennsylvania Press, Philadelphia, PA. 
 
Rhoads, Ann Fowler and William McKinley Klein. 1993. The Vascular Flora of Pennsylvania: Annotated 
Checklist and Atlas.  American Philosophical Society, Philadelphia, PA. 
 
Schmidt, Kenneth A. and Christopher J. Whelan. 1999. Effects of exotic Lonicera and Rhamnus on 
songbird nest predation. Conservation Biology 13(6): 1502-1506. 
 
Williams, Charles E., Jonathan J. Ralley, and Douglas H. Taylor. 1992. Consumption of seeds of the 
invasive Amur honeysuckle, Lonicera maackii (Rupr.) Maxim., by small mammals. Natural Areas Journal 
12(2): 86-89. 
 
Internet resources – http://www.paflora.org, http://www.invasivespecies.gov, http://tncweeds.ucdavis.edu 
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Garlic Mustard 
Alliaria petiolata (M.Bieb.) Cavara & Grande 
Mustard Family (Brassicaceae) 
 
DESCRIPTION  
Garlic mustard is a cool-season 
biennial herb that ranges from 6 to 48 
inches in height as an adult flowering 
plant. Leaves and stems emit the 
distinctive odor of garlic when crushed 
(particularly in spring and early 
summer), and help distinguish the 
plant from all other woodland 
members of the mustard family and 
from violets which they resemble 
somewhat in the rosette stage. 
 
 
 
 
Height - Flowering or fruiting plants can range from a few inches to 4 feet in height.  The 
ability of garlic mustard to produce flowers and seeds even on very small, suppressed 
plants, is one of the reasons for its success. 
 
Leaves - The first-year plant is in the form of 
a rosette with kidney-shaped leaves that 
remain green throughout the winter. The 
second year, a flowering stem is produced 
with triangular-shaped leaves that are sharply 
toothed. Crushed leaves emit a garlic-like 
odor. 
 
 
Flowers - The flowers appear in a cluster at the end of an erect stem that elongates as 
more blossoms open at the top and fruits form toward the bottom.  Each small flower has 
four white petals; the blooming period extends from April through June.  Either self-
pollination or cross-pollination by bees or flies may occur. 
 
Fruits and Seeds - The fruits are long, slender capsules that become tan in color as the 
seeds mature.  Garlic mustard seeds do not appear to have any specialized dispersal 
mechanisms, most seeds fall within a few yards of the parent plant.  However, the seeds 
are likely carried a greater distance by adhering to peoples' feet and perhaps the exterior 
of dogs, deer, and other animals, especially when their fur is wet.  Floodwaters also 
winter rosette stem leaf 
flowering plants 
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distribute seeds.  The dry fruiting stalks often remain standing into the winter.  Seed 
production has been observed to range from as few as 14 to several thousand per plant. 
 
HABITAT 
Garlic mustard generally prefers some shade but occasionally grows in full sun; it can be 
found in upland and floodplain forests, yards, and along roadsides.  It requires moist, but 
well-drained soil conditions and does not grow in highly acidic sites.  This plant invades 
forests first at the edge, but progresses into the interior along streams, trails, and other 
corridors of disturbance. 
 
DISTRIBUTION 
Garlic mustard originated in Europe and was introduced to the United States for herbal 
and medicinal purposes.  It was first recorded in the United States in 1868 in Long Island, 
New York. By 1991, garlic mustard had invaded 28 midwestern and northeastern states. 
Today it can be found throughout  Pennsylvania. 
 
EFFECTS OF INVASION  
Garlic mustard aggressively out-competes native species in the understory of forests and 
woodlands.  The overwintering rosettes of this plant resume growth in early spring when 
many native forest wildflowers are also active.   As a result, garlic mustard competes 
with native forest floor wildflowers for sunlight at a critical time before the trees leaf out.  
Deer appear to favor the proliferation of garlic mustard due to their preference for native 
forest floor species. 
 
Garlic mustard also affects the development of several native butterflies.  Cabbage whites 
normally feed on toothwort, a native early spring wildflower in the Mustard Family.  The 
butterflies have been observed laying their eggs on garlic mustard when it is abundant in 
the forest understory.  However, larvae of cabbage whites rarely survive on garlic 
mustard due to the presence of feeding deterrents.  Thus the garlic mustard, which is 
taller than toothwort, is serving as a sink for these native butterflies.  
 
REPRODUCTION AND METHOD OF DISPERSAL 
Large quantities of seed are produced and can remain viable in the soil for 4 years.  The 
seeds are dispersed by water, animals, or humans.  Garlic mustard seeds germinate in the 
spring, following a dormancy period that ranges from 8 to 20 months.  By fall they have 
formed a low rosette of evergreen leaves that is visible all winter; the following spring a 
flowering stem develops.  After the seeds mature the plant dies. 
 
CONTROL 
Mechanical - Techniques for controlling of garlic mustard include hand pulling and 
cutting, and are most effective on smaller infestations.  Hand pulling of plants can be 
very effective, although labor intensive.  Care must be taken to insure that the entire plant 
is removed and that all plant materials are bagged and moved off-site.  A flowering plant 
can continue to mature and produce seeds even if it has been pulled up.  Hand pulling and 
removal must continue yearly until the seed bank is exhausted.   
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Cutting populations of garlic mustard is effective for medium to large concentrations of 
plants.  Stems may be cut by mowing, brush cutting, or by hand when the plants are in 
flower.  This can result in total mortality of the plants, however it does not affect the seed 
bank.  Cutting must also continue every year until the seed bank is exhausted.  Prescribed 
fire can be an effective control agent in controlling garlic mustard given the proper 
location and fire intensity.  Repeated burns over several years are necessary. 
 
Chemical - Foliar application of herbicide can be used to control populations of garlic 
mustard where mechanical methods may not be effective, such as large infestations.  
Glyphosate is effective, however it is not selective, so non-target species in the vicinity of 
the application may be affected. To minimize impact on other species, herbicide should 
be applied to the first year rosettes during the late fall and early spring when other plants 
are dormant. 
 
Biological - Currently there are no programs in use, however research is being conducted 
to find a potential biological control agent. 
 
REFERENCES 
Baskin, J. M. and C. C. Baskin. 1992. Seed germination biology of the weedy biennial Alliaria petiolata, 
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Nuzzo, V. A. 1993. Distribution and spread of the invasive biennial Alliaria petioloata (Garlic mustard) in 
North America, pp. 137-145 in Biological Pollution: the Control and Impact of Invasive Exotic Species,  
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Checklist and Atlas.  American Philosophical Society, Philadelphia, PA. 
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Japanese barberry 
Berberis thunbergii DC. 
Barberry Family (Berberidaceae) 
 
DESCRIPTION 
Japanese barberry is a spiny, deciduous shrub with a 
dense twiggy growth form.  It is widely grown as a 
landscape ornamental in hedges and shrub borders.  
Many cultivars have been developed including purple-
leaf forms.  It is hardy in USDA hardiness zones 4–8.  
All parts of the plant contain the alkaloid berberine.   
 
European barberry (B. vulgaris) is also established in 
fields, pastures, and disturbed woods in many parts of 
Pennsylvania, especially in the northern counties.  It 
differs from Japanese barberry by its sharply toothed 
leaf margins and 3-pronged spines.  European barberry 
is not as shade tolerant as Japanese barberry and consequently is seldom found in the 
woods.  Yet another species, the native Allegheny barberry (B. canadensis), was known 
to occur naturally in Pennsylvania in the past; although it is believed to be locally 
extirpated, it can still be found from West Virginia south to Georgia.   
 
                        
 
Allegheny barberry (native) Japanese barberry European barberry 
(Berberis canadensis)  (Berberis thunbergii) (Berberis vulgaris) 
 
 
Height - Japanese barberry reaches a height of 3–6 feet.  It has a broad, rounded shape 
that is as wide or wider than tall. 
 
Stem - The twigs have a somewhat zigzag form with a single, very sharp spine at each 
node. 
 
Leaves - Leaves are ½ to 1¼ inches long and taper from the base to a broad, rounded tip.    
 
Japanese barberry in winter 
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Flowers - Flowers are about ½ inch long, yellow and are produced in small clusters along 
the lower sides of the branches in late April or May. 
 
Fruit and seed - Japanese barberry has bright red fruits that are about ⅓ inch long and 
persist well into the winter. 
   
Roots - Roots are yellow inside. 
 
DISTRIBUTION AND HABITAT 
Native to Japan, Japanese barberry was brought to the United States about 1864 for use as 
an ornamental.  It has become widely naturalized throughout the northeast.  It is one of 
the most widespread invasive, non-native plants in Pennsylvania, occurring in forests 
throughout the state. 
                      
EFFECTS OF INVASION 
Japanese barberry is shade tolerant and has invaded closed canopy forests throughout 
Pennsylvania, New Jersey and New York State.  In addition deer do not eat it, 
consequently barberry has become the dominant understory plant in some heavily 
browsed forests.  Research in New Jersey has documented raised soil pH and reduced 
depth of the litter layer in forests heavily colonized by Japanese barberry and Japanese 
stiltgrass (Microstegium vimineum). 
 
REPRODUCTION AND METHODS OF DISPERSAL 
Reproduction is mainly by seeds that are disseminated widely by birds.  Plants growing 
in dense shade may flower and fruit less heavily than those in more open sites.   
 
CONTROL 
Mechanical - Small plants can be hand pulled any time of the year (heavy gloves are 
recommended due to the sharp prickles).  Mowing and cutting will also reduce seed 
formation, but regrowth will occur. 
 
Chemical - Foliar sprays with a 2% solution of glyphosate or triclopyr are effective.  In 
addition the practices of cutting followed by treatment of cut stumps with 25% 
glyphosate or triclopyr in water can be employed at any time except when the ground is 
frozen. 
  
Biological - No biological control options are currently known. 
 
NATIVE ALTERNATIVES FOR LANDSCAPE USE 
The following native shrubs are suggested as alternatives to Japanese barberry for 
landscape use: winterberry holly (Ilex verticillata), inkberry holly (Ilex glabra), New 
Jersey tea (Ceanothus americanus), bayberry (Myrica pensylvanica), wild hydrangea 
(Hydrangea arborescens), ninebark (Physocarpus opulifolius), silky dogwood (Cornus 
racemosa), red chokeberry (Aronia arbutifolia), black chokeberry (Aronia melanocarpa).  
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Japanese knotweed with flower buds 
Japanese knotweed 
Polygonum cuspidatum Siebold & Zucc. 
Synonyms: Polygonum zuccarini Small, Fallopia japonica Ronse Decraene, or 
Reynoutria japonica Houtt. 
and 
Giant knotweed 
Polygonum sachalinense F.W. Schmidt ex Maxim. 
Synonyms: Fallopia sachalinensis or Reynoutria sachalinensis (F. Schmidt ex 
Maxim) Nakai 
Buckwheat Family (Polygonaceae) 
 
     
DESCRIPTION 
Japanese knotweed and giant knotweed 
are tough, herbaceous perennials that 
form large colonies of erect stems that 
can reach 9 feet in height.  They spread 
by vigorous rhizomes (horizontal stems 
that grow just below the soil surface).   
 
Japanese knotweed and giant knotweed 
are very similar in appearance and are 
known to hybridize.  The best character 
for separating them is the shape of the 
leaf base, those of Japanese knotweed are 
truncate (squared-off) at the bottom, 
while those of giant knotweed are heart-
shaped. 
 
Height - Individual stems are 3–9 feet 
tall depending on the vigor of the colony. 
   
Stem - The smooth, hollow, bamboo-like stems are erect and unbranched or with a few 
branches toward the tip.  They are often tinged with shades of red or purple and have 
noticeable “knots” at each node or joint.  Despite their size, knotweed stems are annual; 
they die back to the rhizome at the end of the growing season.  New shoots emerge in 
April and grow rapidly; early in the season they can grow 3–4 inches per day. 
 
Leaves – The leaves are alternate on the stem, simple, 4–6 inches long and almost as 
wide, and dark green.  However, the leaves of giant knotweed may grow much larger.  As 
mentioned previously, the base of the leaf is diagnostic to the species.  Both narrow to a 
pointed tip. 
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 fruit (achene) of  
P. cuspidatum 
P. cuspidatum 
 
 
 
 
 
 
 
 
 
 
 
 
Inflorescence - Both Japanese knotweed and giant knotweed have numerous small, 
greenish-white flowers that are produced in late summer.  The drooping, lacy clusters 
appear in axillary panicles along the upper portion of each shoot.  Japanese knotweed 
bears only male or female flowers on a given plant.  Giant knotweed blooms have both 
male and female parts in the same flower.  However, appearances can be difficult to 
interpret as both the male and female flowers of Japanese knotweed have vestigial organs 
of the other sex present. 
  
Fruit and Seed - The seed (technically a fruit called an achene) of both 
knotweed species is shiny black, 3-angled, and about 1/6 inch long.  It is 
enclosed in a winged calyx that contributes to its buoyancy.  The seeds have 
no dormancy requirement and germinate readily.  While only 1 seed is 
produced per flower, the flowers are numerous and packed into dense 
panicles.  
   
Roots - Roots are present along the rhizomes and can extend quite 
deeply into the soil making knotweed effective in preventing erosion. 
 
DISTRIBUTION AND HABITAT 
Japanese knotweed is native to eastern Asia where it is typically a pioneer species on 
volcanic slopes; giant knotweed comes from Sakhalin Island in northern Japan.  They 
were introduced into North America for ornamental use in the late 1800s.  Japanese 
knotweed is now widely naturalized in Europe and North America.  In the east it extends 
from Newfoundland to North Carolina.  It is also widespread in the Midwest and in 
coastal areas of the Pacific Northwest.  It is most commonly found in sunny, open sites 
such as lining the banks of creeks and rivers where it often forms an impenetrable wall of 
stems; it also occurs in wetlands, waste ground, and along roads and railroads.  In 
Pennsylvania knotweed has also been extensively planted at strip mine reclamation sites.   
                      
REPRODUCTION AND METHODS OF DISPERSAL 
Japanese knotweed and giant knotweed both spread vegetatively by the growth and 
fragmentation of rhizomes.  Lateral growth can be as much as 6-8 feet per year, with total 
rhizome length reaching 15-18 feet.  Even a 1 or 2 inch length of rhizome dislodged by 
flooding can initiate a new colony when it is deposited downstream. Knotweed also 
P. sachalinense 
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grows from seeds, which are produced in large numbers and dispersed by wind and 
water.  Seed viability is high, and seed bank densities have been measured at 220–1758 
seeds per square meter.  Highest germination rates occur on exposed mineral soil typical 
of floodplains. 
 
EFFECTS OF INVASION 
Dense stands of knotweed exclude other plant species leading to very limited biological 
diversity in infested sites. 
 
CONTROL  
For relatively small infestations or in mixed plant communities an integrated approach, 
which includes cutting aboveground stems, excavating root crowns and rhizomes, and 
spot or stem treatments of herbicide is advised.  In areas of heavy infestation repeated 
foliar applications of herbicide combined with plastic sheeting have been successful in 
obliterating knotweed.   In both cases replanting efforts have been undertaken to prevent 
the re-establishment of a new knotweed colony.  As well, use of a coir fabric in 
floodplain areas to trap knotweed seeds may be incorporated as a preventative measure.  
Continued monitoring and spot treatments are required as part of a long-term control 
plan.   
 
Mechanical - Repeated cutting or mowing of the stems reduces vigor and with 
persistence might be sufficient to control small, isolated populations.  Attempts to simply 
dig out the plants are doomed to fail because of the ability of even small segments of 
rhizome to resprout.  In the case of a dense monoculture, covering the infested area with 
black plastic for extended periods of time can be effective, but will eliminate all cover.   
 
Chemical – The most effective treatment option is a repeated series of foliar herbicide 
applications.  Research conducted at Penn State for the National Park Service resulted in 
a recommendation to apply glyphosate plus sticker-spreader to the leaves in early June 
and again in late August of the same year at the rate of 4 lbs active ingredient per acre.  A 
third application may be needed the following spring if significant re-growth occurs.  
Rapid establishment of alternative plant cover is an important aspect of control since 
knotweed seedlings will quickly dominate barren land. 
 
Efforts in Fairmount Park in Philadelphia have been successful in nearly eliminating 
knotweed cover by repeated applications of herbicide.  Glyphosate was applied in the 
early spring to thoroughly wet new growth after clearing the area of any old plant 
material.  A two-week follow-up spot check was necessary to treat any areas missed by 
the initial spraying.  A second application was made in late spring or early summer, 
followed by a third in early fall.   
 
Biological – No biological control options are currently available.  However, natural 
enemy surveys are underway and it is known that a combination of insect and fungal 
agents inhibit the plant in its native range.    
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NATIVE ALTERNATIVES FOR REVEGETATION OF STREAM BANKS 
The following species are suggested for establishing native plant cover after knotweed 
has been removed: Shrubs - winterberry holly (Ilex verticillata), spicebush (Lindera 
benzoin), buttonbush (Cephalanthus occidentalis), silky willow (Salix sericea), pussy 
willow (Salix discolor), American elderberry (Sambucus canadensis), alder (Alnus 
serrulata and A. incana ssp. rugosa);  Herbaceous species - riverbank rye (Elymus 
riparius), wild-rye (Elymus villosus), big bluestem or turkey-foot (Andropogon gerardii), 
switch grass (Panicum virgatum), wingstem (Verbesina alternifolia), joe-pye-weed 
(Eupatorium fistulosum and E. maculatum), and boneset (Eupatorium perfoliatum).  
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Japanese stiltgrass 
Microstegium vimineum (Trin.) A. Camus 
Grass Family (Poaceae) 
 
DESCRIPTION  
Japanese stiltgrass, formerly Eulalia vimineum, is an annual grass that forms dense mats. 
Japanese stiltgrass is similar to jointed grass (Arthraxon hispidus), another non-native, 
invasive annual, warm-season grass species; however, Arthraxon has broader leaf blades 
with a distinctly heart-shaped (cordate) base.   
 
Stems - The weak, somewhat reclining 
stems of Japanese stiltgrass grow up to 40 
inches long and may root at the stem nodes 
where they contact the soil surface.  
 
Leaves - The lime green leaf blades are 4–5 
inches long and ½ inch wide; they taper at 
both ends and have a silvery streak along the 
midrib. 
 
Inflorescence - The inflorescence is 
inconspicuous, it may be at the end of the 
stem, or arise from leaf axils.  Flowering 
occurs late in the season, often not until late 
September or early October.  
 
DISTRIBUTION AND HABITAT 
Native to Asia from India to Japan, Japanese stiltgrass was first discovered in the United 
States in 1919 in Tennessee. Since then, it has spread to all states east of the Mississippi 
from Connecticut south.  It was used as a packing material for porcelain from China, and 
this was the likely means of its introduction to our area.  Japanese stiltgrass prefers moist 
soils that are shaded from full sun. It is found in marshes, ditches, moist woods, 
floodplains, woodland borders, damp meadows, shady lawns, and along streamsides, 
trails, and roadsides. Wet soils that have periods of standing water are not suitable for 
Japanese stiltgrass, although its seeds can survive and germinate after extended periods of 
inundation. 
 
In Pennsylvania, Japanese stiltgrass was first collected in Berks County in 1938.  It has 
spread quickly in the southeastern region and continues to expand its range every year. 
 
EFFECTS OF INVASION  
Japanese stilt grass can spread rapidly following a disturbance such as flooding or soil 
moving. Within three to five years it can form dense monotypic stands which crowd out 
native herbaceous vegetation. It is also well adapted to low light levels and is able to 
grow and produce seed in as little as 5 percent of full sunlight.  Research carried out in 
Japanese stiltgrass along a forest trail 
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New Jersey suggests that infestations of Japanese stiltgrass and Japanese barberry may 
alter soil pH and litter depth. 
 
REPRODUCTION AND METHOD OF DISPERSAL 
Although Japanese stiltgrass does not produce prolific amounts of seed, a single plant 
typically giving rise to 100–1000 seeds, the seeds remain viable in the soil for 3–5 years.  
Seeds are dispersed by humans, animals, and water. 
 
CONTROLS  
Mechanical - The best strategy for controlling Japanese stiltgrass is removal of the plant 
by hand or mechanical means late in the growing season but before seed production.  
Pulled plants must be bagged and removed to avoid post-pulling seed maturation.  This 
practice must be carried out for seven consecutive years due to the long seed bank 
viability. Mowing or burning early in the season does not control the plant; new seeds 
germinate following such measures and can still produce seed by the end of the season.  
 
Chemical - Glyphosate is effective against Japanese stiltgrass, but its use in a natural 
area may also affect desirable species.  Glyphosate is recommended because it is 
biodegradable; however, it is a nonselective, systemic herbicide that affects all green 
plants. To be safe and effective, herbicide use requires careful knowledge of the 
chemicals, appropriate concentrations, and the effective method and timing of their 
application. 
 
Biological - No biological controls are available at this time. 
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Jetbead 
Rhodotypos scandens (Thunb.) Makino 
Rose Family (Rosaceae) 
 
DESCRIPTION  
Jetbead is a deciduous shrub with opposite, simple leaves.  It is the only member of the 
Rose Family with opposite leaves in our flora.  It spreads rhizomatously to form thickets.  
  
Height – Jetbead grows to a maximum height of 6 feet but is usually closer to 3 feet tall. 
 
Stem – Stems are woody, stiffly upright to somewhat arching, and have numerous lateral 
branches in an opposite arrangement (2 per node). 
 
Leaves – The leaves are simple, about 2--4 inches long, taper to a sharp tip and are 
sharply doubly toothed. 
 
Flowers – The flowers are about 1 inch in diameter 
with 4 white petals and 4 prominent green sepals with 
toothed margins, 4 distinct ovaries, and numerous 
stamens.  They bloom in late spring to early summer. 
 
Fruits and seeds – Each ovary ripens into a single-
seeded, dry, shiny black drupelet about ¼ inch in 
diameter, so that each flower produces a cluster of 
four black fruits surrounded by the calyx.  The fruits 
persist on the plants well into the winter. 
 
HABITAT 
Jetbead can establish itself on roadside banks and in 
forest edges and understory.  It seems to thrive in 
varied soil conditions and light ranging from full sun to 
shade. 
 
DISTRIBUTION 
Jetbead is native to central China, Korea and Japan; it 
was introduced into the ornamental nursery trade in 1866.  
Currently it is found in at least 17 states east of the Mississippi.  In Pennsylvania it is 
known form 13 counties mainly in the southeast and around other metropolitan centers. 
 
EFFECTS OF INVASION 
Although no data are available on jetbead’s effects on native flora, it occupies a position 
in the forest understory that would normally support native understory shrubs such as 
maple-leaf viburnum or low bush blueberry.  Dense stands of jetbead are thought to 
suppress native herbaceous and shrub species and may also compete with tree seedlings 
for light on the forest floor. 
 
fruits 
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REPRODUCTION AND METHOD OF DISPERSAL 
This shrub flowers and fruits abundantly; the shiny black fruits are dispersed by small 
mammals and birds.  Jetbead also spreads rhizomatously to form clonal thickets. 
 
CONTROL 
Mechanical –  Pulling or digging are effective, but all parts of the root and rhizome 
system must be removed to prevent regrowth. 
 
Chemical – Foliar applications of glyphosate should be effective. Since glyphosate is 
nonselective and will affect all green vegetation, care should be taken to avoid impacting 
native plants. At sites where this is a concern, application of the herbicide to the freshly 
cut stumps of the invasive shrubs should achieve the desired results. This method 
minimizes damage to other plants. 
 
Biological – No biological control methods are known at this time. 
 
NATIVE ALTERNATIVES FOR LANDSCAPE USE 
In landscape situations several native viburnums such as arrow-wood (V. dentatum, V. 
recognitum) or maple-leaf viburnum (V. acerifolium) would be good choices to replace 
jetbead.  Other choices might include chokeberry (Aronia melanocarpa, A. arbutifolia) or 
spicebush (Lindera benzoin). 
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Multiflora rose 
Rosa multiflora Thunb. 
Rose Family (Rosaceae) 
 
DESCRIPTION 
Multiflora rose is a vigorous, prickly 
shrub with green or reddish, arching 
branches.  In late May–June it is covered 
with clusters of small white (or slightly 
pinkish) flowers.  The fringed stipules at 
the base of the leaf stalk are the best 
characteristic to use to distinguish 
multiflora rose from other species.  No 
other rose species that occurs in our 
region has both an upright-arching 
growth form and fringed stipules.   
 
Height - Vigorous plants can grow to 8–
9 feet high and up to twice as wide. 
 
Stem - The stems are green or reddish 
and bear stout prickles that curve downward.  In the open, stems often arch down to touch 
the ground, or they can extend even higher than 9 feet when supported by the branches of 
adjacent trees or shrubs. 
 
Leaves - Leaves are pinnately compound with 5–11 toothed leaflets; they are alternate on 
the stem.  The stipules, leaf-like strips along both sides of the leaf stalk near the base of 
the compound leaf, are prominently fringed.  This characteristic can be used to 
distinguish multiflora from native rose species, all of which 
have smooth-edged stipules.  The leaves begin to emerge 
very early in the spring, well before any native woody 
plants. 
 
Flowers - Flowers are white, or occasionally slightly 
pinkish; individually they are ½–¾ inch wide.  They appear 
in large, showy clusters at the ends of the branches in late 
May or early June. 
 
Fruit and seed - The flowers are followed by numerous 
small red fruits (hips) that persist into the winter and are 
eaten by birds and small mammals, which disseminate the 
seeds when they defecate.  A single plant can produce as 
many as a million seeds.  Seed germination is high; seeds 
can remain viable in the soil for as long as 20 years. 
 
multiflora rose in flower 
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Roots - Roots are wide-ranging and capable of 
resprouting.  In addition, stem tips that contact the 
soil surface are capable of rooting, through a 
 process known as layering, to form new plants.  
 Extensive thickets are formed in this way. 
 
DISTRIBUTION AND HABITAT 
Multiflora rose is native to Japan, Korea, and eastern China, it was brought to the United 
States originally in the 1800s for use as rootstock for grafted ornamental roses.  In the 
1930s through the 1950s it was promoted by the United States Department of Agriculture 
as a "living fence".  Millions of seedlings were distributed to farmers and planted 
throughout the East and Midwest.  Natural resource agencies such as the Pennsylvania 
Game Commission and the Pennsylvania Bureau of Forestry also included the plant in 
their revegetation and wildlife enhancement programs until the 1960s. 
 
Multiflora quickly established itself as part of the naturalized flora.  Today it is estimated 
to infest 45 million acres nationally, and is classified as a noxious weed by many states 
including Pennsylvania.  It is found throughout the state in old fields, roadsides, pastures, 
open woods, forest edges, and riparian areas.  While it grows most vigorously in full sun, 
it can grow in the shade too, and will persist for many years under a tree canopy although 
it may not flower or fruit very heavily. 
 
EFFECTS OF INVASION 
Multiflora rose forms such dense stands that it can interfere with 
establishment of other woody species in old-field succession.  It 
also replaces native vegetation in forest edges and riparian 
areas.  However, once trees break through the dense thickets of 
rose and begin to shade it, the multiflora loses vigor.   
 
REPRODUCTION AND METHODS OF DISPERSAL 
Most spread of multiflora rose is by seed, but there is also some 
vegetative spread through layering (rooting a the tips of stems 
that tough the ground), to form large clumps or thickets.  
Multiflora rose is so common in many areas of Pennsylvania 
that any open habitat such as lawn, meadow, pasture, or prairie 
is vulnerable to infestation due to the constant "seed rain" from 
birds.  Regular monitoring of such areas is recommended so 
invading plants can be pulled while they are still in the seedling 
stage. 
 
CONTROL 
Mechanical - Seedlings can be pulled by hand.  Small plants can be dug out or larger 
ones can be pulled using a chain or cable and a tractor, but care needs to be taken to 
remove roots also.  Dense thickets may need to be attacked using a bulldozer.  Repeated 
mowing for 2–4 years can be effective. 
 
fringed stipule 
at the base of 
the compound 
leaf 
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Chemical - Perhaps the most effective strategy is to cut the stems and immediately treat 
them with an herbicide such as glyphosate or triclopyr.  The same chemicals can be 
employed as a foliar spray. 
  
Biological - Rose rosette disease has been found in several areas of Pennsylvania; 
however, it is not yet clear how much impact this virus disease, that was first reported in 
1941, will have.  The virus is spread naturally by an eriophyid mite (Phyllocoptes 
fructiphilus), which is dispersed by the wind.  Plants affected by rose rosette disease 
develop witches'-brooms and clusters of small reddish leaves and shoots.  Infected canes 
are subsequently winter-killed.  The disease can kill plants in two years, however 
transmission is slowed in older, slower-growing plants.  
 
Rose rosette disease was first found in the western U.S.; it subsequently spread to the 
Great Plains where it caused a fatal epidemic in multiflora rose.  In 1989 it was 
discovered in West Virginia and by 1994 it had spread to Maryland, Pennsylvania, and 
Ohio.    
 
NATIVE ALTERNATIVES FOR LANDSCAPE USE 
The native rose species, pasture rose (Rosa carolina), wild rose (R. virginiana), and 
swamp rose (R. palustris) are preferred landscape alternatives. 
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Norway maple 
Acer platanoides L. 
Maple Family (Aceraceae) 
 
DESCRIPTION  
Norway maple is a large, deciduous tree with a 
broad, rounded crown.  It can readily be 
distinguished from other maples because the 
leaves and twigs ooze milky sap when cut or 
torn.  Norway maple is the only large maple in 
our range that has that characteristic; however, 
late in the season it may be hard to detect. 
 
Height - Norway maple can be 60–65 feet in 
height with a trunk diameter of as much as 6–7 
feet, and a branch spread of 70 feet when 
growing in the open. 
 
Stem - The bark is smooth and gray-brown; twigs are stout, brown with green buds with 
overlapping bud scales.  The leaf scars are crescent-shaped with 3 distinct bundle scars, 
the pairs of leaf scars join around the stem to form a sharp angle.   
 
Leaves - Norway maple has dark green leaves 
that are about 6 inches wide and 4–5 inches long, 
with 5–7 lobes.  The fact that the leaves are 
wider than they are long is a good distinguishing 
characteristic; sugar maple leaves are generally 
longer than wide.  Norway maple leaves are the 
last to change color in the fall; they remain green 
until early November then turn bright yellow.  
Late fall is the best time to survey for Norway 
maples as they are very conspicuous at that time. 
 
Flowers - The yellowish-green flowers of 
Norway maple appear in stalked clusters in mid- 
to late April as the leaves are expanding; they are 
insect pollinated. 
 
Fruit and seed - Like all the maples the fruit of the Norway maple is a double samara; its 
wings diverge at nearly 180.  The seeds, which mature in September, are wind 
dispersed. 
   
Roots - Norway maple has shallow roots that are frequently exposed at the soil surface. 
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DISTRIBUTION AND HABITAT 
Norway maple is the most widespread maple in Europe where it occurs from Norway and 
Sweden to the Caucasus Mountains, Turkey, and northern Iran.  It was originally 
introduced into North America by John Bartram of Philadelphia who received seedlings 
from Philip Miller of London in 1756.  Soon after, Bartram began offering the plant 
through his nursery business operated in West Philadelphia.  George Washington ordered 
2 Norway maples from the Bartram in 1792 for his garden at Mount Vernon.  Norway 
maple subsequently became one of the most popular trees for city plantings; many 
cultivars have been developed including purple-leaved and columnar forms.  Over the 
years Norway maple has naturalized throughout most of Pennsylvania, although it is 
more common in the southern half of the state. 
                      
EFFECTS OF INVASION 
Like many potentially invasive, non-native plants, Norway maple did not emerge as a 
problem until many years after its initial introduction.  It wasn't until the early 1900s that 
plant identification manuals began to include it with the notation "occasionally escaped."  
Today Norway maple is a frequent invader of urban and suburban forests.  Its extreme 
shade tolerance, especially when young, has allowed it to penetrate beneath an intact 
forest canopy.  Research has recently shown that forests, which have been invaded by 
Norway maple, suffer losses in diversity of native forest wildflowers compared with 
forests in which the canopy is dominated by native species such as sugar maple.  This is 
at least in part due to the dense shade cast by Norway maples, and the shallow roots, 
which compete with other vegetation. 
 
REPRODUCTION AND DISPERSAL 
Norway maple reproduces by seed, which it 
produces in large amounts.  The winged fruits 
(samaras) are distributed by the wind; the 
seeds germinate readily, even in dense shade, 
and grow quickly when young.  The ability of 
this species to grow in deep shade makes it 
particularly threatening to native forest 
habitats. 
 
CONTROL 
Mechanical - Use of the weed wrench to pull 
young trees out of the ground is effective.  
Girdling the trunk will also kill Norway 
maples. 
 
Chemical - Cutting followed by treatment of the cut stem with triclopyr is recommended.  
Trees up to 4 inches in diameter can be controlled by an application of triclopyr in oil to 
the bark for a distance of 12–18 inches at the base of the trunk.  This treatment is most 
effective between February 15 and March 31 or from June 1 to September 30. 
  
Biological - No biological control options are currently known. 
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NATIVE ALTERNATIVES FOR LANDSCAPE USE 
The following native trees are recommended as alternatives to Norway maple for 
landscape use: red maple (Acer rubrum), sugar maple (Acer saccharum), American 
basswood (Tilia americana), red oak (Quercus rubra), white ash (Fraxinus americana), 
tuliptree (Liriodendron tulipifera). 
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Orange daylily 
Hemerocallis fulva (L.) L. 
Lily Family (Liliaceae) 
 
DESCRIPTION  
Orange daylily is an herbaceous plant in the Lily 
Family.  The narrow leaves and flower-bearing stems 
arise from underground tubers. The flower buds are 
edible and are used in Asian cooking. 
 
Height – The leaves are about 12—18 inches tall; 
leafless flowering stems extend above the leaves to a 
height of up to 3 feet. 
 
Leaves – Leaves are about 3/4 inch wide and 12—18 
inches long with a prominent midvein.   
 
Flowers – Flowers are born on upright stems that are 
longer than the leaves; each stem produces 10-12 
flowers in succession, each lasting only a single day.  
Blooming occurs in early summer.  The individual 
flowers are about 3--5 inches long with a flaring 
trumpet shape.  They are formed of 6 tawny orange 
tepals with a darker streak along the midrib; each 
flower has 6 stamens and a single ovary.   
 
Fruits and seeds – The flowers are sterile, no fruits 
or seeds are formed. 
 
Roots – The underground parts consist of a cluster of tubers and fleshy roots. 
 
HABITAT 
Common daylily occurs on roadsides, river and stream banks, and in disturbed woods.  
At Jacobsburg large patches are present along the banks of the Bushkill Creek in several 
locations.  They are growing in forested locations under a shrub layer of spicebush.  
Flowering is infrequent under such shaded conditions.  
 
DISTRIBUTION 
Orange daylily is native to Asia, it has been grown as an ornamental since the late 1800s.   
Despite its total reliance on vegetative reproduction, it readily escaped from cultivation 
and is considered invasive in DC, DE, IL, IN, MD, MI, PA, VA, WI, and WV. In early 
summer, the orange blossoms of Hemerocallis fulva are a common sight on roadsides and 
woods edges throughout Pennsylvania; it also occurs on stream banks and floodplains. 
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EFFECTS OF INVASION 
No data are available on the direct impact of orange daylily on native plants.  However, 
its perennial growth, substantial tubers, and thick fleshy roots give it a distinct advantage 
over less competitive native plants. 
 
REPRODUCTION AND METHOD OF DISPERSAL 
Orange daylily spreads entirely by growth and movement of the tubers as no seeds are 
formed.  Tubers can be dispersed by water along rivers and streams, especially during 
flood events when tubers may be dislodged from stream bank colonies and carried 
downstream.  It is also spread along roadsides and by grading equipment and snowplows 
and by gardeners discarding rootstocks from their gardens. 
 
CONTROL 
Mechanical – Effective control requires removal of all the tubers.  Repeated removal of 
the tops will weaken the plants but persistence over several years is required for complete 
eradication to be accomplished. 
 
Chemical – Foliar applications of glyphosate should be effective. Since glyphosate is 
nonselective and will affect all green vegetation, care should be taken to avoid impacting 
native plants. 
 
Biological – No biological controls are known at this time. 
 
NATIVE ALTERNATIVES FOR LANDSCAPE USE 
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Oriental bittersweet 
Celastrus orbiculatus Thunb. 
Staff-tree Family (Celastraceae) 
 
DESCRIPTION 
Oriental bittersweet is a woody, deciduous vine that 
twines around and drapes itself over other trees and shrubs 
in successional fields and along forest edges, often 
completely covering the supporting vegetation.  In the 
shade it grows less vigorously, sometimes forming small 
trailing shrubs.  
 
Oriental bittersweet is very similar to the native American 
bittersweet (C. scandens).  The female flowers and fruits 
of oriental bittersweet are located in the leaf axils along 
the stem; American bittersweet, in contrast, blooms at the 
tips of the stems.  The two species cannot reliably be 
distinguished in the absence of female flowers or fruits.  
Although American bittersweet has generally narrower 
leaves, this difference is not 
consistant. 
 
Height - Bittersweet climbs to heights of 50 feet or more 
when large trees are available to provide support. 
 
Stem - The twining stems may reach a diameter of 4 
inches, they often deform and eventually girdle the trunks 
or branches of trees around which they have grown. 
 
Leaves - Mature leaves of oriental bittersweet are usually 
broadly rounded to nearly orbicular; however on young 
shoots they can be much more narrow, leading to 
confusion with the native species.  The leaves are arranged 
alternately on the stem, and are deciduous; they turn yellow 
in the fall. 
 
Flowers - Bittersweet flowers, which appear in May or June, are small and greenish.  In 
general male and female flowers are produced on separate plants, however sometimes a 
few perfect flowers are also present. 
  
         Fruit and seed - The fruits are yellow or orange capsules that open to 
reveal 3 or 4 bright red seeds with their fleshy arils.  The seeds are bird-
dispersed.  The fruiting branches are frequently used in the florist trade for 
autumn decorations, resulting in human dispersal of seeds.  Pollen viability 
and seed germination are much higher in Oriental bittersweet than in the 
native species. 
Oriental bittersweet 
American bittersweet 
 
 
open fruit 
capsule 
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DISTRIBUTION AND HABITAT 
Oriental bittersweet is native to China, Korea, and Japan; it was introduced for 
ornamental use about 1870, and has become naturalized from Maine to Louisiana and 
west to the Great Plains.  In Pennsylvania it occurs mainly in the southern half of the 
state.  It festoons itself on trees and shrubs on roadsides, along forest edges, fencerows, 
and old fields.   
                     
EFFECTS OF INVASION 
Oriental bittersweet grows extremely vigorously in open and edge habitats; it covers and 
kills other vegetation and inhibits old-field succession.  It also appears to be replacing the 
less vigorous native species, Celastrus scandens, which grows in similar habitats.  The 
native American bittersweet is classified as a threatened species in Connecticut. 
  
REPRODUCTION AND METHODS OF DISPERSAL 
Bittersweet reproduces prolifically by seed, which is dispersed by birds.  It also spreads 
by stolons and rhizomes, modified horizontal stems that grow at (stolons) or below 
(rhizomes) the soil surface.  Shoots may also develop from the roots. 
 
CONTROL 
Mechanical - High growing vines can be cut; or small plants can be pulled out by hand.  
Fruiting stems should be bagged and removed from the site.  Frequent monitoring is 
suggested for areas not yet infested, so that invading plants can be removed while they 
are still small. 
 
Chemical - Cutting large stems and immediately treating the cut surface with glyphosate 
or triclopyr has been a successful control strategy. 
  
Biological - No biological control options are currently known. 
 
NATIVE ALTERNATIVES FOR LANDSCAPE USE 
American bittersweet (Celastrus scandens) should be planted instead of the invasive, 
non-native species.  Other native vines that might be considered include trumpet-creeper 
(Campsis radicans), virgin's-bower (Clematis virginiana), and Dutchmen's-pipe 
(Aristolochia macrophylla). 
 
REFERENCES 
Dreyer, G. L., L. Baird, and C. Fickler. 1987. Celastrus scandens and Celastrus orbiculatus: Comparisons 
of reproductive potential between a native and an introduced woody vine. Bulletin of the Torrey Botanical 
Club 114(3): 260-264. 
 
Fike, Jean and William A. Neiring. 1999. Four decades of old field vegetation development and the role of 
Celastrus orbiculatus in the northeastern United States. Journal of Vegetation Science 10: 483-492. 
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University of Pennsylvania Press, Philadelphia, PA. 
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Purple loosestrife 
Lythrum salicaria L. 
Loosestrife Family (Lythraceae) 
 
DESCRIPTION 
Purple loosestrife is a stout, erect, perennial herb with a 
strongly developed root system; it grows in swamps, 
marshes, along riverbanks, and other wet, open areas.  It is 
conspicuous from late June through September when the tall 
spikes of magenta-purple flowers are present.  The plant 
ranges in height from 2 to 6 feet and from a distance purple 
loosestrife may be confused with several other tall, native 
herbs with long red or purple spike-like inflorescences. Up 
close, however, it is easily distinguished from native plants. 
 
Stem - The four-angled stem can be glabrous to pubescent 
and rises from a semi-woody base. The perennial roots of 
purple loosestrife form a dense mass that can produce as 
many as 30-50 stems annually.   
 
Leaves - The simple, narrow to narrowly oblong leaves occur either in pairs (opposite) or 
a whorled configuration along the stems.  Each 1-4 inch long leaf has a smooth edge and 
heart-shaped base that clasps the stem.  The closest similar species is winged loosestrife 
(Lythrum alatum), a rare native plant that can be distinguished by its alternate leaf 
arrangement, except for those lowest on the plant.  
 
Inflorescence - The magenta-purple flowers have 5-7 petals and are 
borne on narrow, upright spikes, 4–20 inches tall.  Occasionally flowers 
will be white or light pink. The flowers open in July and continue to 
bloom through September or October. 
 
Fruit - The fruit is a capsule generally containing 100 or more, tiny, 
dark colored seeds. Seed capsules remain on the plants through the 
winter, disseminating seed on a continual basis. 
 
DISTRIBUTION AND HABITAT 
Purple loosestrife is native to a wide geographic area across Eurasia 
and was first reported on the coast of northeastern North America in 
1814.  By 1830 purple loosestrife was well established along the New 
England seaboard.  Although purple loosestrife occurs in every 
continental US state except Florida, the heaviest concentrations are in 
the glaciated wetlands of the northeast.  Purple loosestrife is found in 
wetlands such as cat-tail marshes, sedge meadows, and open bogs.  It 
also occurs along streams, riverbanks, and lakeshores.  It is 
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opportunistic in areas that have received recent soil disturbance and it is not uncommon 
to find it growing in manmade storm water retention ponds and in ditches adjacent to 
parking lots and roads.  
 
Purple loosestrife grows best in high organic soils, but tolerates a wide range of 
conditions including clay, sand, muck, and silt. Generally, the plant is found in full sun, 
but it can survive in partial shade.  Infestations of purple loosestrife appear to follow a 
pattern of establishment, maintenance at low numbers, and then dramatic population 
increases when conditions are optimal.  It flourishes in wetland habitats that have been 
disturbed or degraded by draining, natural draw down in dry years, bulldozing, siltation, 
shore manipulation, livestock trampling, or dredging.  Mudflats exposed at low water 
levels will quickly be colonized if a loosestrife seed source is present. 
 
REPRODUCTION AND METHODS OF DISPERSAL 
Its prolific seed production, up to 2.7 million per plant per year, enables purple loosestrife 
to establish dense stands within a few years.  Purple loosestrife spreads by seeds that may 
be distributed by water, by wind over ice in the winter, or by clinging to the feet of 
waterfowl.  Seeds can remain viable 10-15 years and once germinated can reach sexual 
maturity in 8-10 weeks, thus flowering in their first growing season.  High seed viability 
(up to 99% in the first year) and prolific seed production can build up a seed bank of 
massive proportions.  Purple loosestrife can also spread vegetatively by formation of 
adventitious shoots and roots from clipped, trampled, or buried stems.  These rhizomes 
can grow as much as one foot per year.   
 
EFFECTS OF INVASION 
An invasion of purple loosestrife leads to a loss of plant and wildlife diversity by 
affecting biogeochemical and hydrological 
processes in wetlands.  Seeds are usually 
present in large numbers and germinate in such 
high densities that growth of native seedlings is 
prevented by what quickly develops into a 
monoculture of purple loosestrife.  The build 
up of other debris around the roots enables 
loosestrife to invade deeper water and to form 
dense stands that shade out and push out 
floating vegetation by closing open water 
spaces. The impact of purple loosestrife is seen 
in the loss of native flora and fauna in affected 
wetlands, degradation of wetland pastures and 
wild hay meadows, clogging of irrigation 
systems, and the loss of natural habitat for 
recreational enjoyment.  
 
CONTROL 
Several control methods have been attempted with varying degrees of success, but 
current methods for eradicating large, dense populations of loosestrife are not totally 
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effective.  Natural area managers must determine their objectives first.  Smaller 
populations can be generally be eradicated. Populations up to three acres can be cleared 
with herbicides or hand-pulled, depending upon the size of the work crew and time 
available.  Large populations, exceeding the 3 acre size will be difficult, if not 
impossible, to completely eradicate using presently known methods. The boundaries of 
large populations should be contained at their present position through perimeter 
treatments.  Preventing any further expansion can be accomplished by hand-pulling new 
plants along the periphery or spraying herbicide on plants extending beyond the main 
body of the population.  As well, the use of biological control agents has proven to be 
successful in significantly reducing the volume of plant material allowing other species to 
regenerate in the wetland matrix.   
 
Mechanical - Hand-removal is recommended for small populations and isolated stems. 
Ideally, the plants should be pulled out before they set seed in early fall. The entire 
rootstock must be removed since regeneration from root fragments is possible. Care must 
be taken to minimize disturbances to the soil and native plant cover.  Uprooted plants and 
broken stems must be removed from the area since the broken stems can re-sprout. 
 
Chemical - Glyphosate is most commonly used for purple loosestrife control.  However, 
its non-selective action can cause native vegetation to die back leading to even greater 
explosions of loosestrife invading from the seed bank.  Where possible, spot applications 
targeting loosestrife plants should ensure that no large holes appear in adjacent 
vegetation. The safest method of applying glyphosate herbicide is to cut off all stems at 
about 6 inches and then paint or drip a 20–30% solution onto the cut surfaces.  Spraying 
should be done after the period of peak bloom, usually late August.  It is critical that any 
control effort be followed up the same growing season and for several years afterwards 
since some plants will be missed, new seedlings may sprout from the extensive seed 
bank, and some plants might survive the treatment.  For larger infestations where spot 
application of glyphosate is not practical, a 2,4-D broadleaf herbicide can be used.  They 
have the advantage of not harming grasses and other grass-like species, which are the 
dominant plants in many wetland types.  
 
Biological - Three host-specific insect species approved by USDA-APHIS have been 
released in the United States. These species are Hylobius transversovittatus, a root-
mining weevil, Galerucella calmariensis, and Galerucella pusilla, two leaf-eating 
beetles, and Nanophyes marmoratus, a flower-feeding weevil.  All four species have been 
successfully established in North America and are currently available from various 
breeding operations.  When these insects are present in high densities they cause 
defoliation of mature plants, death of seedlings, and the destruction of flowering spikes or 
prevention of their formation.  Indications of successful introduction and control of 
purple loosestrife have been recorded at a number of release sites.  On-going experiments 
have successfully demonstrated that certain loosestrife-eating insects can cause a 
reduction of as much as 95% of the biomass of purple loosestrife over a 3-5 year period.  
Although these beneficial insects do not completely eliminate purple loosestrife from a 
site, they can reduce and continue to suppress populations to more manageable and less 
harmful densities. 
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NATIVE ALTERNATIVES  
Purple loosestrife has long been used as a garden ornamental because of its attractive, 
long-lasting spikes of purple flowers.  The claim is frequently made that horticultural 
cultivars do not produce viable seed and thus are not a threat to natural areas.  However, 
it has been shown experimentally that garden forms of purple loosestrife do cross-
pollinate with stands of the rare native species, winged loosestrife (Lythrum alatum), 
resulting in viable seed production. 
 
Native alternatives to purple loosestrife for garden use include: Joe-pye-weed 
(Eupatorium fistulosum, E. maculatum), New England aster (Aster novae-angliae), 
purple-stemmed aster (Aster puniceus), New York ironweed (Vernonia noveboracensis), 
obedience-plant (Physostegia virginiana), bee-balm (Monarda didyma), hardhack 
(Spiraea tomentosa), swamp milkweed (Asclepias incarnata), blazing-star (Liatris 
spicata), great blue lobelia (Lobelia siphilitica), and cardinal flower (Lobelia cardinalis). 
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Tree-of-heaven 
Ailanthus altissima (Mill.) Swingle 
Quassia Family (Simaroubaceae) 
 
DESCRIPTION 
Tree-of-heaven, also known as ailanthus, Chinese sumac, or 
stinking sumac, is a rapidly growing, deciduous tree in the 
mostly tropical Quassia Family.  All parts of the tree, 
especially the flowers, have a strong, offensive odor, which 
some have likened to peanut butter or cashews.  Correct 
identification of tree-of-heaven is essential. Several native 
trees and shrubs also have pinnately compound leaves, 
including sumac, ash, and black walnut and could be 
confused with tree-of-heaven.  Staghorn sumac (Rhus 
typhina), native to the eastern U.S., is distinguished from 
ailanthus by its fuzzy, reddish-brown twigs, erect, red, fuzzy 
fruits, and leaflets with toothed margins.    
 
             Height - Mature trees can reach 80 feet or more.  
 
 
Stems - Tree-of-heaven has smooth trunks with pale gray bark, and twigs that are smooth 
and light chestnut brown, especially in the dormant season.  The wood of ailanthus is 
soft, weak, coarse-grained, and creamy white to light brown in color. 
 
Leaves - The large, alternately arranged compound leaves are 1–4 feet in length, and are 
composed of 11–25 leaflets. Each leaflet has one to several glandular teeth near the base, 
a characteristic that can be used to distinguish tree-of-heaven from other trees with 
alternate, pinnately compound leaves. 
 
Flowers - In late spring, clusters of small, yellow-green flowers appear near the tips of 
branches. The male flowers are particularly malodorous.  Tree-of-heaven is dioecious, 
male and female flowers are borne on separate trees. 
 
Fruits and seeds - Seeds are produced on female 
trees from late summer to early fall in flat, 
winged fruits called samaras.   The fruits, which 
are in large conspicuous clusters, are reddish-
orange when they first mature, but become tan as 
they age.  They may remain on the trees for long 
periods of time but are eventually dispersed by 
the wind. 
 
Roots - Tree-of-heaven spreads by root shoots;  
roots remaining in the ground after pulling or 
cutting are capable of producing new trees. 
samaras 
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DISTRIBUTION AND HABITAT  
Tree-of-heaven was first introduced to America, from central China, by a gardener in 
Philadelphia, PA, in 1784; by 1840 it was commonly available from nurseries.   
 
In Pennsylvania, and throughout the northeastern United States, tree-of-heaven has 
become widely naturalized.  It is common in disturbed urban areas, where it sprouts up 
just about anywhere including vacant lots, alleys, sidewalks, parking lots, along railroad 
tracks, and streets.  Away from cities, it is commonly seen in fields, roadsides, fencerows, 
and forest edges and openings.  
 
EFFECTS OF INVASION  
Nationally, ailanthus has become an agricultural pest and may occur as seedlings that pop 
up by the hundreds in recently planted fields, or as persistent thickets in rocky, untillable 
areas. Tree-of-heaven is a prolific seed producer, grows rapidly, and can overrun native 
vegetation. Once established, it can quickly take over a site and form an impenetrable 
thicket. Ailanthus trees also produces toxins that prevent the establishment of other plant 
species. The root system is aggressive enough to cause damage to sewers and 
foundations.  
 
REPRODUCTION AND METHODS OF DISPERSAL  
Tree-of-heaven reproduces both sexually, through seeds, and asexually by vegetative 
sprouts.  Flowering occurs late in the spring (June in the mid-Atlantic region of eastern 
United States). The species is dioecious, with male and female flowers on separate trees.  
Fruits are papery, somewhat twisted, winged samaras that are reddish in color at first.  
Samaras occur in large clusters from September to October and may persist on the tree 
through the following winter.  One study reported that an individual tree can produce as 
many as 325,000 seeds per year.  Established trees also produce numerous suckers from 
the roots and resprout vigorously from cut stumps and root fragments.  
 
Tree-of-heaven has been shown to produce a chemical (ailanthone), which inhibits the 
growth of many other plants under experimental conditions and may contribute to its 
ability to form large pure stands.  The use of ailanthone as an herbicide is also being 
investigated.  Other plants in the Quassia family are known to produce chemicals that are 
fungicidal or insecticidal; activity against viruses and cancer cells has also been 
documented. 
 
CONTROLS  
Mechanical - Tree-of-heaven is probably best controlled by manual removal of young 
seedlings. Seedlings are best pulled after a rain when the soil is loose. This facilitates 
removal of the entire root system, which may resprout if left in the ground. Plants should 
be pulled as soon as they are large enough to grasp; after the taproot has developed, 
pulling is extremely difficult. 
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Mature trees are best controlled by girdling or cutting followed by herbicide application 
to the exposed surfaces.  Girdling involves manually cutting away bark and cambium 
tissues around the trunks of undesirable trees such as ailanthus. This is a relatively 
inexpensive method and is done with an ordinary ax in the spring when the trees are 
actively growing.  
 
Cutting, or for saplings, chopping with mechanical equipment, are also possibilities but 
must be followed immediately by herbicide treatment because of tree-of-heaven’s ability 
to resprout from root crowns or roots in even greater density if untreated (see below). 
 
Chemical - Glyphosate, either sprayed onto the leaves or painted onto a freshly cut 
stump will kill the plant. Herbicides are directly applied to the cambium area around the 
edges of freshly cut stumps. Application must occur within 5–20 minutes of cutting to 
ensure effectiveness. To make sure that the herbicide gets into the root system, it is best 
to apply this herbicide in late summer or early autumn while the plant is translocating 
nutrients to its roots. 
 
Biological - No biological controls are known at this time. 
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Winged Euonymus 
(burning-bush, winged wahoo, winged spindle-tree, Japanese spindle-tree) 
Euonymus alatus (Thunb.) Siebold 
Staff-tree Family (Celastraceae) 
 
DESCRIPTION  
Winged euonymus is a deciduous shrub that 
is native to China and Japan. 
 
Height - It is relatively fast-growing reaching 
a height (and width) of 15–20 feet.  Compact 
forms that reach only 5–10 feet are common 
in the nursery trade. 
 
Bark - The bark is gray-brown and the stems 
usually have 2–4 prominent, corky wings. In 
some cultivars, these wings can be reduced to 
mere ridges. 
 
Buds - The leaf buds are brownish-green, and 
strongly divergent.  
 
Leaves - The leaves are opposite, elliptic, and measure 1–3 inches long and ½–1½ inches 
wide with fine, sharp serrations on the margin. In autumn the dark green leaves turn 
brilliant purplish-red to scarlet before dropping; the color is less intense on plants 
growing in the shade.   
 
Flowers - In Pennsylvania the flowers bloom in late 
April in the south to late June in northern counties. The 
flowers are small, yellowish green in color, and 
inconspicuous. 
 
Fruit - The smooth, purplish fruits are ½ inch-long 
capsules that split open in September and October 
exposing four red to orange seeds, which are eaten by 
birds. 
 
Roots - Winged euonymus has a dense, fibrous root 
system. 
 
DISTRIBUTION AND HABITAT 
Winged euonymus was introduced into the USA from northeastern Asia about 1860 for 
use as an ornamental shrub and is hardy to USDA Zone 4.  The bright red fall foliage 
makes this shrub a popular ornamental; it is commonly planted along interstate highways, 
as hedges, and in foundation plantings. While it behaves well in urban areas, burning-
bush planted near woodlands, mature second-growth forests, and pastures can be a 
winged euonymus in fruit 
winged twig 
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problem.  It has escaped from cultivation in the Northeast and Midwest, notably in 
Connecticut, Virginia, Pennsylvania, and Illinois.  
 
The earliest evidence of naturalized populations of winged euonymus in eastern 
Pennsylvania dates from the 1960s.  Today it is found with increasing frequency in moist 
forests throughout eastern counties. 
 
EFFECTS OF INVASION  
Winged euonymus is a threat to mature forests and successional fields and woodlands 
because it out-competes native species. It is adaptable to various environmental 
conditions although it generally does not do well in very dry areas.  It grows well in a 
variety of soil types and pH levels, has no serious pest problems in North America, and 
most importantly of all, is tolerant of full shade.  It has invaded moist forested sites 
creating dense thickets that can shade out native herbs and shrubs.   
 
REPRODUCTION AND METHODS OF DISPERSAL 
Seed production is prodigious; many germinate where they fall close to the mother plant 
creating dense beds of seedlings.  Others are spread by birds that are attracted to the seeds 
by their nutritious, fleshy, red covering (aril). Seeds dispersed this way germinate easily 
and spread the infestation rapidly.  Wide usage of this a popular landscape ornamental 
increases the probability that more will escape from cultivation.  
 
CONTROL 
Mechanical - Seedlings up to 2 feet tall can be easily hand-pulled, especially when the 
soil is moist, due to the fibrous root system. Larger plants can be dug out with a spading 
fork or pulled with a weed wrench.  Larger shrubs can be cut down, but the stump must 
be ground out or the re-growth clipped. 
 
Chemical - The cut stump can also be painted with glyphosate immediately after cutting, 
following the label directions. Where populations are so large that cutting or pulling are 
impractical, glyphosate may be applied as a foliar spray. This treatment is most effective 
during the early summer months. 
 
Biological - No biological control options are available at this time. 
 
LANDSCAPE ALTERNATIVES 
Winged euonymus is a very popular landscape ornamental; however, it should not be 
planted anywhere near native forest stands because of its invasiveness and prolific seed 
production.  The following native shrubs are suggested as alternatives: winterberry holly 
(Ilex verticillata), red chokeberry (Aronia arbutifolia), Virginia sweetspire (Itea 
virginica), arrow-wood (Viburnum recognitum or V. dentatum), blackhaw (Viburnum 
prunifolium), gray dogwood (Cornus racemosa), kinnikinik (Cornus amomum), ninebark 
(Physocarpus opulifolius), witch-hazel (Hamamelis virginiana), bayberry (Myrica 
pensylvanica). 
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Recommendations 
 
1. Continue targeted removal of invasive species, see figure 7 for high priority areas. 
 
2. Increase deer hunting pressure throughout.  Consider applying for to the Game 
Commission for the Deer Management Assistance Program (DMAP) to obtain additional 
doe licenses to facilitate herd reduction efforts. 
 
3. Allow the two areas of old field north of Bushkill Creek and west of Sober’s Run to 
succeed to forest to restore forest interior conditions throughout this otherwise large 
forested area that extends from Bushkill Creek and the western park boundary to the 
powerline rights-of-way to the north and east. 
 
4. Manage old fields east of Jacobsburg Road to perpetuate the early successional status, 
which will provide habitat for birds of open areas such as woodcock, and establish 
continuous grassland habitat comprising approximately 85 acres east of Jacobsburg Road. 
 
5. Allow successional forest areas west of Bushkill Creek between Belfast Road and 
Henry Road to succeed to mature hardwood forest. 
 
6. Mow the powerline right-of-way parallel to Sober’s Run to reduce competition by 
invasive shrubs such as autumn olive and multiflora rose that are threateneing to 
eliminate habitat for fringed gentian, great blue lobelia, clasping heart-leaved aster, New 
England aster, three-lobed coneflower, and other herbaceous species.  Consider treating 
the cut stems of the invasive shrubs with herbicide to achieve more lasting control. 
 
7. Continue working with the Upper Bushkill Greenway to preserve a corridor along the 
Bushkill Creek that will link Jacobsburg EEC with protected lands on Blue Mountain. 
 
        
Top left to right -  fringed gentian, three-
lobed coneflower, great blue lobelia; 
bottom - New England aster. 
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